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Cutting, Oxyacetylene, 


attachment. ... 
Shape-cutting machine 


Liquid Carbonic Corp., Insulated car for 
dere dee wai Бао oy cee ТА кЫзы» Mis 
Loading car wheels for shipment.......... 

Loading rules (see Rules. Loading) 


Lobdell Саг Wheel Co. enjoys unusual dis- 
tinction 


L ocomotive, The, and public relations...... 
Locomotive 
Construction (Mech. Div.) ...... 300°, 


Counterbalancing (see Counterbalancing) 
Drafting (see Drafting) 
Diesel-electric, The 
Influence of, on maintenance...... 
Mech. Div. гером................ 
Performance, hy A. IT. Candee 193*, 
Questions and answers....40, 608, 
Electric (Mech. Div) ................ 
Failures (see Failures) 
Firehox (sce Firebox) 
Fireless, Largest ............... 1541. 
Front end (see Front end) 
Morsepower (sce Horsepower) 


> Ilustrated article; § editorial; 


138* 
13* 
110* 


63$ 


452 


197° 
383* 
2731 
130+ 


406“ 
324° 
539§ 
28° 
39° 
303 
915 
176+ 


537° 


537* 


122* 
154$ 


2 
478° 
414* 

4 


1936—GENERAL INDEX (Continued) 


Locomotive— ( Continued) 
Injectors (sce Injectors) 
lnspection (sce Inspection) 
Main rod, Chrome-plated, Timken Roller 


Bearing ТО аа бы ИЕ 396* 
Obsolete, Why so many? 

Hoechet: 2:2: eue ey m Severe riers 107} 
Qil-electric (Mech. Div.) .. eee. 303 
Orders in 1935 ...................... 49 
Orders in 1936....... 2.1528, 4968, 539% 
Parts, Shape сийїп&.................. 263° 


Smokebox (see Smokebox) 
Stack (see Stack) 
Throttle (see Throttle) 


Tires (see Tires) 
Wheels (see Wheels) 
Locomotives 
0-10- 
2-6-2 (L. & N 
2-6- 
2. 
4-4-4, Streamline (Can. Dluc.)........ 473* 
4-6-2, Streamline (Penn) .......... 135* 
4-6-2 turbo (L. M. 5............53*, 608 
4-6-2 for Mercury CN. Y. € 338 
4-8-4. (С. & OJo eL eri аана 45* 
4-6-6-4 steam turbine (Union Pacific) 
Diesel-electric 
1.600-hp. West. Elec. & Mfg. Co. 147* 
1,800-hp. (I. К.С. E.) (Ш. Cen- 
tralY- sd ee LA eee st De TAE 170+. 197* 
2,000-hp. Busch- риш (ЇЇ. Сет) 383* 
. К) М.Ү. №. 


Switchers e В.-1 
H 


Switchers, Diesel iN 


Turbo (L. M. S)2..........LLuuuu Si 53" 
London & North Eastern 

“Green Arrow" _.................... 4181 

“Lord President" .................... 4181 

Locomotive building program.......... 222t 

“Silver Jubilee” speed record.......... 417 
London, Midland & Scottish 

Locomotive, turbine ..............53*, 60$ 

Rail cars, Pneumatic-tired....... 


Longo, Frank A., Boiler welding 


Losses, Stopping "small, by W. B. Foster 356* 
Lubricants, Standardize .................. 3118 
Lubrication 
Cars and locomotive (Mech. Div.).... 281 
Cart, Portable ...................... 72° 
Filling link blocks with soft grease, by 
James E. King..... ПРОРОКИ 414% 
Lubricator, Detroit, with automatically 
lengthened driving arm (D. & В. С. W.) 451° 
Lubricator, Rail, Clinchfield.............. 397° 
M 
Macey, Е. W., Reading technical publications 439 
Machine tools 
Grinders 
Guide-bar, Hanchett Mfg. Co....... 127* 
Surface, Precision, Mattison Machine 
Works 2x reme y emen 
Tnstallations "of. at Reading .......... 
Is НЫ worth while?.............. 
Lathes 
Ram type, Gisholt Machine Co....... 


Turret, 18-in., Gisholt Machine С 
Turret, Universal, 


Warner & Sw ;'ascy 


о MC ОНОРЕ 38* 
Modern, Value of: Are you living off 
your family? ...................... 253$ 
Planer, Hy- аш; Rockford Machine 
Tool Co: оаа ъа аЬ 173* 
Selecting, Considerations in............ 438 
Utilize experience of tool makers...... 300$ 
Machinery guards, (C. C. C. & St. L.).... 458* 
Machinery, Obsolete (Со- ordinator's report) 
350, 3538 
Maine Central, Firemen on Diesels........ 274 
Maintenance; Locomotive. Influence of Die- 4 
rp a Radel Side she sce TELE na Du oe Ron we 44 


sels 
Malone, "joe È on-rod and crosshead 
ЕСУ ЖОКЕДЕ ОКТОЛОТ 122* 
Management (see also Foremen) 
Supervisors and their subordinates 19§, 2008 
Supervisors, What about, for the future, 


by E. C. \У/їПатхщ.................. 93 
Man-power for the {иїпгєе................. 352$ 
Marinac's Rail Oddities (see Rail Oddities) 
Marker, Electric, Ideal Commutator Dresser PE 

D. vu ei Scare a e e sane d Biber a ula a temere eroe aa rct ra АГЫ 
Massachusetts Institute of Technology, Diesel 
engineering. by A. Н. Candec.......... 193* 
Master Boiler Makers’ Assn. (see Boiler 
Makers’ Assn.) 
Material Handling Equipment and Devices 
A-frame for removing or Applying loco- 
motive parts (C. В. & О0.).......... 500* 
Cart. Two-wheel, for applving Drake 
cylinders and air reservoirs (C. 
О zone SEU а АМА ONE e 454° 
Cart, Lubrication, Portable. ........... 72° 
Device for 
Lifting air reservoirs (C. В. & Q.) 500“ 
Lifting binders (C. B. & 0.).... 500° 
Hoist, Gravity, lowering, Coffing Hoist 
GOR De eredi a and УЖЫ Rete АЫ 218* 
Hooks. Crane, for applying locomotive 
parts (C. B. & Q) .......... sess 500* 
Lift. Pneumatic, for the car shop.... 27* 


Truck, two-wheel, for Freon containers 


1 short, 


Material specifications (Mech. Div.)..... i 
Mather Stock Car Co., 40-ton gondola...... 
Mattison Machine Nono Precision surface 
grinder ............ 
McAllan, Robert W., 
ications... cee eee m 
McCall, Kenneth F., 
balancing: ^о аа seit ces bes 
McConville, H. .\., Interchange rules 68 
and. В ou жабу eh Ао 
McCoy, Wilfred , Reading technical pub- 
lications 
Mechanical Advisory 


Committee report.... 


Mercury, The (N. Y. €)........... ees. 
Messages, Timely _..................... 1, 
Metallizing Co. of America, Metal spray 

ИП» Жа tHe Whee wate AES feo e io aia eqs 
Micrometer tire gage (Wabash)............ 


Milburn, Alexander, Co. А 
Spray fluid nozzles and atomizer heads.. 


Spray gun, Type MM............ 
Milling machine vise with swivel-inde» ne 
base, Athol Machine & Foundry Co. 
Mishawaka Rubber & Woolen Mfg. Со. » 
Latex cushions and hacks for car seats. 
Model contest, Royal Blue (B. & O. m 
Modernization of shops — (Co-ordinator's 
feDort) 4... See ee к ЕХ Эже eee OFS, 
Monon, Tests automatic train-line connectors 
(Mech, Div.) ........................... 


ator 


National Bearing Metals Corp, — Disc-Flo 
journal bearing ций................... 
National Machine Tool Builders Assn 
honored еее enn n nnn 
Nealey, J. B., Spring manufacture at Penn. 
Altoona shops .......... eee cee eee eee 
Neubauer, T. J., The car foreman 
bird) ........... ss. seit idein nay stadia 
New York Central 
Mercury, Тһе.................... 445, 
Packing rings, Piston, Quantity produc- 
tion-of. io seo even EV thronus 
Piston, Light-weight, on Commodore 
Vanderbilt... ssl 
New York, New Haven & Hartford 
Besler steam train and Comet com- 
pared. esee qx pert rase E 485*, 
Comet electrical transmission system.. 
Container car ..... visse d n eSI eth ӘР 
Firemen on ПезеЇн.................. 
Improvement program ................ 
Switchers, Diesel ..... Я 
Wheel shop at Readville....... 


New York University wind tunnel t 
Nightingale, Ernest, Reading technical pub- 
lications 


Noises, Eliminating, and  rough.riding of 
passenger cars, by Н. К. Allen.......... 

Norfolk Western 

Hopper, 57:4 оп, Approved ...... : 

Improvement program ................ 

Locomotives 2-6-6-4 ............. 421*, 
Northern Pacific 

Improvement program ................ 

Smokestack on 48.4 tyne locomotive 
Nothing Unusual, hv Walt Wyre .......... 
Nozzles, Exhaust (Mech. Div.) ............ 
Nut. Cooke micro-slotted. with closer 


justments, Blatchford Corp. 
Nystrom, К. F., Message from 


о 


Oddities. Rail (see Rail Oddities) 
Ohio State University, Conference 
conditioning tests 
Operation. car 
Rough riding ............... s. 1538, 
Rough riding indicator 
Orders for new equipment ...... 
Oxweld Railroad Service Co., Halide leak 
detector for refrigerant gases gud aye vest 
Oxyacetylene equipment (see Welding and 
cutting equipment) 


air- 


on 


P 


Pacific Fruit Express. 40-ton refrigerator ap- 
proved 

Pacific Railway Club (see Clubs and Asso- 
ciations) 


Packing rings, Piston, Quantity production 
ol SONS УС оао 
Paint barrels, Storing, at Port Huron 
CGE REEF PE E sate И 
Paint cleaner and protector. Gregg Co... 
Paint: Preservative ccating for wood. metal 
and other surfaces, American Copper- 
cote. ТОС: ues ry | ldem es 
Painting: Spray stenciling at Port Huron 
CG. А nis Sid tied BE RESER 
Painting equipment 
At Beech Grove (М. Y. C) .......... 
Spray fluid nozzles and atomizer heals 
Alexander Milburn js So TS 


Spray gun. Model 7. Binks Mfg. Co.. 
Spray gun, Type MM, Alex. Milburn 


non-illustrated article or note; $ communication, 


299 


Painting equipment— (Continued) 
"pray, Metal, unit, Metallizing Co. of 
America, ^а o ogee ea dene 
Sprayer, Portable, Binks Mfg. Co. 
Strainer, Fluid, for АУ guns, DeVil- 
LI NU ее 
"artition, Car, All- steel, a 
Patterson Js Message from 
l'aing AD Steel, 
Pennsylvania 
Dining-car decorations .......... 
Drills, Pneumatic, Repairing, : 
Hammer, Pneumatic, repai 
Hopper, 70-ton, approved 
Locomotive, Streamline ... 
Orders 10,000 freight cars 
Oxyacetylene equipment, I 
repairing 
Reclaiming car parts ... 
Research activities .. 
Spring manufacture at “Altoona, by J. В. 
Nec 
Steam rate and indicated horsepower.. 


Bethiehem Steel Co... 


Periormance, Diesel engine, by A. H. Candee 
Pfeiffer, A. T., Message from .......... 
Pistons, Light weight (Mech. Div.) ...... 


Pittsburgh & Lake Erie, 55-ton hopper ap- 
Cu Mr PR 
Planers (see Machine Tools) 

Plohans, Joseph J., Reading technical pub- 
HesHONS Lovins cha kh een rb AR 

Plugs. Drop (see Drop plugs) 

Postoffice tube railway, British, by Wm. T. 
Hoecket^ ove sie estate у жуз erede x ere ec SSS 
Potter, А. A., to head American Engineer- 


ing Council ........ e ea eee 
Bus rud furnace, Shop-made (C. B 
Prie e for labor and Materials (Mech. 

П exea e rre ege EU pm ett 
Priest, H. M., High tensile steels 


179*. 243*, 


Progress, А sign of: Competition in 
equipment design „............... sis 
Public opinion, Re-winning ........ 441$, 


Public relations, The locomotive snd D 


Public Works Association loans ‚1301, 
Pullman-Standard Car Mfg. Co. 
Air-conditioning holdover feature ..... 
Articulated car with duplex bedrooms.. 
Box car, 50-ton, Experimental ...... 
lump, Acid, Morris В. Brewster ....... 
Puritan, So you'd rather be а .......... 


Pyle-National Co., Headlight generator... 


Mayle, Robert 2.0.0.2... за eee eee Rees 
"uestions and answers 
Air brake ...... 2.162, n ot 513, 
Diesel engine ............. 60$, 8+, 


acks, Shop (see Shop Kinks) 
Rail motor cars 
Axle report (Mech. Div.) ......... 5 
Costly, by Walt Wyre ............. 
Pneumatic-tired, in Great Britain 
Seal oard Air Line orders three ` 
Кай oddities, Marinac's...44, 63ł. 64%, 58. 
Railway and Locomotive ‘Historical Society 


Railway Fuel and = Traveling Engineers’ 
Assn. convention _..................... 
Ratios: Cook and Cole methods of deter- 
mining potential horsepower .......... š 
Reading, Apprentice, Type of .......... 
Reading 

Automobile-car rebuilding at Reading.. 

Locomotive shop ................... 
Reamers, Locomotive frame, Саге of 
(Union Pacific) .................. 21 
Reaming device for brake-heam heads, by 
а ушынан аша ates alee A 
Reclamation 

Brake beam strut, by A. Skinner.. 

Car part (Penn) .................. 


Spring plank. from arch- bar trucks 


Stopping small losses, by W. . Foster 
Repairs, Car 
Freight 
B. & Q., at Havelock ........... 
Foreign Economies in cost of billing 
(Mechi Оуу ice acres peewee bon os 
Grand Trunk Western, at "Port Huron 
Reading ен TETE EA 
'a-senger 


Reconditioning MED cushions (G. T. W.) 
Sheathing. Side (D R. 
U pholstery work at "Beech Grove ( 

& St. Т. 


St. 


Renairs, Hammer. Pneumatic "(Pen р Ds 
Repairs. Locomotive: Progressive m 
А Restos] urea met 


Activities (Penn.) 
Department. Union Pacific ........... 
Rail transport and. L. W. Wallace.... 
Unification and. during 1936 
Welding 


* Illustrated article; 
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Retirement Board and furloughed employees 
Reverse gear (see Gear, Reverse 


Rink, George W., Message from ........ 

Robbing Peter, by Walt Wyre ....... 2538. 

Rockford Machine Tool Co. Hy- Draulic 
Planer ....... 2x 

Rod, Locomotive, “Timken 
Roller Bearing Co. ........ ee eee eee eee 

Rod, Side and main, failures, in „Е. H. 
Williams ЖУУДУ Ша; Йаш: *, 249°, 


Romney, Hythe & Dymchurch к, s 62 Wm. 
T. Hoecker ........... 
Ross & White Co., Sash' washing m 
Rough riding cars 
Rough riding indicator 
Roundhouse coffee pot, The, by Walt Wyre 
Rules. Loading: Mech. Div. report 
Rules of Interchange 
Mech. Div. report ................. 
Rules 68 and 84, by H. A. McConville 
Russian genius, by Arthur Curran 
Rustless Tron Corp., 50-ton hopper car.... 


S 

Safety 

Appliances (Mech. Div.) 

Firemen on Diesel motive power .... 

Light weight and ................... 

Signs of, by Walt Wyre ......... 320, 
Sandblast machine, Portable (Grt. Nor.). 
SandBlast shed at Port Huron (G. T. W3. 
Sash washing machine, Ross & White Co. 
Savings 

Diesel. motive-power, by A. H. 

Oelwein shop improvements (C. 

Stopping small losses, by W. B. oue 
Sawing thin boards, Spreader for ...... Ж-Н 
Sawing vise set, Trimont Mfg. Со....... 
Se hramm, С. N., Corrosion of open-top cars 
Scrap, Carrying, in the storehouse, by - 


t E 
у 


liver uc ао Der 
Screw driver, Portable, Independent Pneu- 
matic Tool Co. .......... M ЕЛАН ss 
Seaboard Air Line 
Diesel cars (St. Louis Car) .......... 
Rail motor cars (А. C. Е.) ......... 


.) 
Remarks of (Mech. Div): 


Shirley, J. Be 
, Carrying scrap in the store- 


Shiver, W. H 
house 
Shop kinks 
A-frame for removing СЕРЕ loco- 


motive parts (C. B. & Q.) .......... 
Cleaning small taps and tapped holes, by 
‘rank Bentley .......... о Vies adig 


Device for 
backing out piston bullring rivets (С. 
ООСО e кайы RATES 
BN tires to boring mill UR Т: 


ПОБ А ue milling shoes and wedges or 
crosshead slippers four at a time (G. 
T. W.) 


Freon containers, Outfit for м 


Еигпасе, Preheating (C. В. & 
Gage for 
checking driving-box saddle seats (A. 
В В, cp > 
setting tires оп wheel centers ia: ауе (a a 
Саве, Tire, Micrometer (Wabash) ..... 
Jig for 


SE ane goaf, carlines and purlinea 


cylinder saddle drills (А. Te Ss Е) 
giving proper camber to center sills 


before welding (C. B. & О.) ...... 

Lift, Pneumatic, for the car shop....... 

Lifting devices (see Material Handling 
Equip.) 


Machinery guards (C. С. C. & St. L).. 
Power attachment for Cutting off and 
rolling tubes and flues (C. B. & Q.).. 

Racks 
Brass castings (C. B. & Q) ........ 
Portable, for repairing gasoline en- 
gines (A. T. & S. Е.) к 
Steam pipe; cylinder head. etc. ..... 
Reaming device, Brake-beam head (A. T. 


С 25 CEU 
Skids, Brass chip. (C. & 
Spreader for sawing one boards 
Stand, БОЛОР: material order and 

(С. B. & О.) 
Swedging device for building up brake- 

beam ends (A. T. & S. Е.) ......... 
Tool. Slitting, Air-brake hose (Union 

Pacific): one ete к опа 
Trestles. Tubular steel. 

С. Во О EEE 
Trucks. Dummy CErieY eese. 
Vat, for testing, cutting outfits 

Wheeling locomotives at Omaha (Union 

Pacific) 
Shop, Paint. 
Shop, Wheel 


delivery 


at Readville (New M iven). M 


Shops, Car 
Grand Trunk Western freight. at Port 
Huron _....... 66° 
Modernization оѓ 
DOrt)' ушук es ale ore ag e id 


$ editorial; t short, 


3538 


Shops, Car—( Continued) 


eading freight .......-.....+ rum 
Upholstery facilities at “Beech Grove 
(C. C. C. & St. DO cee xà 
Shops, Locomotive 
‘hicago Great Western. improvements 
at Oelwein .......... кажар» Р 
Modernization of (Со- Ordinator's | re- 
роге). ce gai HH pe dues ys i 
Reading. ise.) ee tiene азе rririk bere ee 


Side rod_ failures, by F. H. Williams.190*, 
Silleox, L. K., Brakes for high-speed trains 
Skinner, A. 
Reaming device for brake-beam heads 
Reclamation of brake-beam struts .... 


Smith, J. Edgar, Link motion valve gear 
391*, 427*, 479, 
Smoke deflector for locomotive stack (D. 


Smoke prevention 
Manual 
Railroad records 

Smokebox design, Analys 


of (Mech. 


Smokebox with double variable exhaust 
nozzle (1. M. 5.) .............. is А 
Smokestack (see Stack) 
Southern Pacific 
Boiler welding ............... esse 4 


Fusible plugs for crown Sheets з... 
Soviet locomotive, by Arthur Curran 


Specifications for materials (Mech. Div. m 
Speedometers on passenger cars ....... E 
Speeds, Train 
C. B. & Q. Denver ROM 
И ОЕ eA e , 


Speed-time curves, Diesel engine ..... 
Spray painting (see Painting) 


Spray painting equipment (see Painting 
equipment) 

Spreader for sawing thin boards ........ 

Spring plank, Reclaiming, from = arch-bar 
trücks. ulli б avg ath ER ore a ere aus E 


Springs 
anufacture of, at Altoona (Penn.). 
Railroad, Causes of failures of, by R. 
W. Clyne 
Truck, Function of 
Truck (Mech. Div.) 
Stack arrangement on 
type locomotive 
Stands, Shop (see p Ki Kinks) 
Staybolt holes, Flange SOD us 
Steam heating (see Ed Steam) 
Steam rate and indicated horsepower, by 
Arthur Williams 
Steels 
Alloy, and light weight 
Alloy, in car construction, by Е. D. 


Nor. 


Foote 
Alloy, Low, Corrosion of 
High-Tensile, American 


High tensile, "by Hl ML 


Tool, Bootleg .................. kih 
Streamlining: Effect of natural winds on 
air drag, by George Вей ...... 
Superhearer units, emoving (A. T. & 
Superheaters, Their effect on engine per- 
formance, by Arthur Williams 
Supervisors (see also Foremen) 
And their subordinates ..........198 
Future, What about, by E. C. Williams 


Priest 


179*, 243*, 


T 


Taps, Cleaning, by Frank Bentley ....... ka 
Taps, Collapsible 
"hand, Landis Machine Co. ............ 


na oil type trip ring, Landis Machine 


Yoke-operated, Landis Machine Co. n 


Taylerson, E. S.. Corrosion of open-top cars 
Taylor, Н. Г... Message from ........... es 

Tests 
Air-conditioning (A. A. R.) .......... 
Connector, Automatic train-line (Mech. 
Div. хэл кка Re aoa eR рее 


Locomotive and fuel performance, to de- 
termine redrafting advantages ( Mech.) 


Div.) ose ins Shea os cows Е 
Superheater, on 2-8-2 and 4-6-2 type lo- 
comotives _......................... 
Wind tunnel, by George W. DeBell . 
Testing 
cutting out fits, Vat for ............. 
drills, pneumatic (Penn.) .......... ee 
machines, Pneumatic hammer (Penn.). 
oxyacetylene, equipment (Penn.) ...... 
elt lengths. „Шу ees cen eet bee 
Thomas Frank W.—Morale builder ...... 
Throttle, Leaky, A mysterious ........... 
Timken Roller Bearin Е 
Axle assemblies, Surface rolling ...... 
Main rod, Chrome-plated .... ...... 
Tires 
Driver and trailer (Mech. Div.) ...... 
Failures of, by F. Williams ..314*, 


Gage for setting, on wheel centers .... 
Heat-treated, and truck wheels 
Mech. Div. report 
Tools. Small, Handling 
Toolroom, Car-shop (D. & 


non-illustrated article or note; $ communication. 


6 


Trains, D d Sp 
F., Chicago-Los Angeles ... 


Bus t by L. К. Sillcox ......... 
Can. Pac. streamline ........... Tit 
C. B. & Q. Zephyrs . 1861, 201, 2724, 
C. M., St. P. & P., New equipment for 
Hiawatha а 467", 
Germany: Double-deck ............... 
Ill. Central Green Diamond ...... 185° 
N. Mercury .........44f, 331* 
Public opinion, Re-winning ........... 
Union Pacific: City of Los Angeles; 
City of San Francisco; Сиу of 
Denver cic ss уаз coe rra " 
Trains can't make time standing still, by 


Walt Wyre ....... 
Traveling Engineers’ "Assn. (sce Railway 
Fuel and Traveling Engineers’ Assn.) 
Trestles, Tubular steel, for supporting car 


bodies s B. & Q) ......... Satius 
Trimont M Co., Sawing vise set 
Trucks, A bar: pechining spring plank. 
Trucks, Dummy (Erie) ................. 
Trucks, Passenger, How, cushion the jolts. 
I Shop (see Material handling equip- 
ment 


U 


Uncle Sam on the Job, by Walt Wyre 
Union Pacific 
City of Los Angeles; City of San Fran- 
cisco; City of Denver 
Locomotive, Steam turbine electric.338, 
Research department 
Union Pacific 
Hose, Air brake, Tool for slitting .... 
Labor-saving methods at Omaha 
“Streamliners—City of Denver" 
Union Railroad 
Gondola, 70-ton, 
Locomotives, 0-10-2 ............... 
sas i a Car Leading & Distributing Co., 
„с. 


approved ани 


V-belt length, Checking .................. 
Valve gear (see Gear, Valve) 
Valves 
Air control, Hannifin Mfg. Co. 
Boiler check, Combination ball-and-stop, 
Morris B. Brewster Co. ........... 
Constant.pressure, for steam-heat lines, 
Vapor Vik Heating Co. 
Globe angle, Standar 
(Mech. res) ere 
Safety (Mech. Div.) .. 
\апог Car Heating Co., Constan pr 
valve for steam-heat lines 
Vauclain, S 
CIety о sacle aid ees qa ipe Pre eR Dea: IA TS 
Vise. Milling machine. with swivel- Arcane 
base. Athol Machine & Foundry Co. 
Vise, Sawing. Trimont Mfg. Co. ........ 
Vise. Steamfitters’, Athol Machine & Foun- 
dry Co. 


Wabash 
Gage, Tire, Micrometer 
їтрготешепь program 

Wallace. L. 

Roach d rail transportation .. 
Remarks of (Mech. Div.) 

Walt Wyre 
All out of step but Bill ............ 
Block operator comments on 
From seven to seven 
Jim Evans criticized 


Jim Evans finds а backer 
Kid glove foreman .................. 
Motor cars are so costly 
Nothing unusual 
Pound foolish ................ usus. 
Robbing Peter .................2538. 
Roundhouse coffee pot 
There is a rule ........... ......... 
Trains can't make time standing still .. 
Uncle Sam on the job ............... 
Zippers would save time ............. 
Warner & Swasey Ca., Universal turret lathe 
Warner, Paul T.. Horsenower and grate area 
Washing (see Cleaning) 
Water. Treating (C. & N. W.) 
Waushmat rubber draft gear (N. 
Weight reduction 
Alloy steels and 
Passenger car, C. M. 
Fin in 
Safety „узен eee tS nee Rd 
Welding and cutting 
Boiler welding, Some notes on ........ 
Bronze welding and brazing. hy Homer 
Саппен LE pr uet 
Center-sill welding (C. В. & О) ...... 
Electric welding, at Beech Grove coach 
shop (С. C. C. & St. L) 


Y. С.) 


456 


* Ilustrated article: 


1936—GENERAL INDEX (Continued) 


Welding and cutting— (Continued) 


Fusion welding on boilers and tanks 
(Boiler Makers' Assn.) ....... sexes. 219* 
Hopper cat side panel welding (G 

mU pee cadet Wigs gem. 0959 

Research, Welding ................. . 416 

Shape cutting locomotive parts ....... 263° 

Shielded arc welding, developments, by 

M. Cande€ i.e ys 414 
Welding and cutting equipment 
THER, outfits, Vat for testing ....... 29* 

Hose, Duplex, d gas welding, Electric 
Hose & Rubber Co. ............... р 

Oxyacetylene cutting attachment, Linde 
Air Products Co. ................. 212° 

Oxyacetylene, Inspecting and repairing 
(Penny эзуу кел ажа кА кяр ЕЕ 

Shape-cutting mac ne, Linde 
ucts Co. ........ . 

Westbrook, Harry, No grouchy т 

О СИБИРИ ООНА 
Western Pacific, Improvement program..176, 563 
Westinghouse Elec. & Mfg. Co. 

Fiftieth anniversary .............. 43, 618 

Locomotive, 1,600-hp. Diesel-electric .. 147* 

Machine-tool considerations ........... 438 

Wheel dresset, Diamond-impregnated, Car- 
polop Co: i... ned AEE OEE we 452% 
Wheel Pos р production (New Haven) ..... 112* 
Wheeling & Lake Erie improvement program 2211 
Wheeling locomotives at Omaha (Union 
Pacific) essc dei epe der Л ieee Gara ` 119* 
heels 
Ca A 

Frei ht-car, Finding average life of ... 365% 

Loading .........e ee 368* 

repairs (see Repairs, Wheel) 

Mech. Div. report ................... 306* 

Locomotive 

Driving, diameters .................. 105$ 

Mech. biv. report. 7 olv) rrr 306* 
Whistling nuisance ...................... 497$ 
Whiting Corp., Drop-nit tables ........ ... 560% 
Wildrick, Frank B., Dummy trucks ....... 27° 
Williams, Arthur, Steam rate and indicated 

horsepower ....... IR 13* 
Williams, E. C., Mechanics and supervisors 

for the future ........................ 93 
Williams, Fred H., Failures of locomotive 

"int oe VRS EEL se be Bee Bl EE IO 

190". 249*, 3108. 314*. 429%, 481, 4988, 534° 
Winds, Natural, Effect of, on air drag, by 

George W. DeBell .................... 145* 
Winterrowd, W. H., honored at Purdue ... 3261 
Wright, R. V., Remarks of (Mech. Div.).. 280 
Wyre, Walt (see Walt Wyre) 

7 

Zephyrs, C & Q.. . 86+. 201$, 2724. 2731, 518+ 
Zippers ou save time (A Walt Wyre 2 

story)... E dere ere she Кзыл ® 46 

SUPPLY TRADE NOTES 

Adams & Westlake Co. ................ 275 
Alco Products, Inc. .................... 519 
Alfol Insulation Co., Inc. ............... 327 
Allen, о ны ЛА 521 
American Brake Shoe & Foundry age 519 
American Locomotive Со. ......2 6, 463. 464 
American Steel Foundries ............... 278 
Armco Railroad Sales Co. .......... 87 
Armspear Manufacturing Со. ........... 43 
Armstrong Cork Products (Qoi Фе й. 327 
Armstrong. Thomas N., Jr. ..:.......... 87 
Arthurs. David C. ....... es 44 
Ashe. William О. 275 
Ashton Valve Co. 520 
Assn. of Manufacture: 

Wheels ....... 418 
Atkinson, T. H. 519 
Auto-Tite Joints Сб. Boas 131 
Babcock & Wilcox Co. . .87, 565 
Taldwin Locomotive Works 464, 520 
Bantam Ball Bearing Co. ............ 223, 463 
Bartlett, В. D. асаана 31 
Basford, G. ML, Coi aeiiae Rn gra 
Beardslee, К. К. ...... mI ILL) 418 
Bethlehem Steel Co. ................... 44 
Betteher, Carl W. ..................... 177 
Biekler, C. T. ....... WR RM DE RU EE 372 
Bliss, H М Sie dials Greate cs nes us 565 
Block. Joseph. L. „еее eee 276* 
Blunt. Do Qe dan o sel dia aes domes vei 276 
Boline. S А isis were web rcs 177 
Braffett, ран 275 
Braman, Bow & GO a ea eA tae eee 233 
Вее Lo OW. sene rtr tata RA UR HR 328 
Brown, Joseph M. ............... esses. 275 
Bruce; An We рр gee тактар n 276 
Bucher, Geo. Н. ...... cece eee eee eee 519 
Buckingham. J. Е... еее 464 

Rudd, Edward G.. "Mfg. (GM E 463 

Buffalo Brake Beam Co. .......... 519 
Buler: We М, 2e] RENE ied ишо, 372 
Burden Iron Co. ................... 127; 223 
Burlington Refrigerator Со. — ........... 327 
Butler. Stanley W. Шоу eey жула eee 44 
Byers, X. Ma Co. uisus ees unire ЖУ 565 
Cady: Paul. Cz аа ee Renee 419% 
Carboloy Co. Ine. ................ 222, 418 
Carnegie- Illinois Steel Corp. уугу sr 222,463 


$ editorial; t short, non-illustrated article or note; 


Caskey, L. L. 
Chapman, Everett 
Chase, L. С., & 
Cherry. Cu GAL Ae ae tease She ation bess EN E 
Chicago-C leveland Car Rooting Co. 
Chicago-Hutchins Corp. ................ 
Chicago Pneumatic Tool Co. 
Chicago Railway Equipment Co. 
Coffing Hoist Co. 
Colorado Fuel & Iron 
Corning Glass Works 
Corrigan, Wiliam E. 
Cox, C. Ri. уска талазы ag hes penes 
Crocombe. William E. 
Crone, Alfred Е. ...................... 
Crone, Lester А. .................... xs 
Cruthers, Thomas ...................... З 
Cummins Engine Со. 
Cushing, George 


Corp. 


Dampney Co. of America 
Dandrow, George 
Dasso, David ... 
Davey, Wesley 
Davidson, John 
Davis, Joseph 
Davison, 
Dearborn Chemical 
DeLong. James E. .... 
Detroit raphite Co. 
DeVilbiss Co. ........e ee 
DeWolfe, Т.В о г джиб iaa 
Dietrich. C. W., Jr. 
Dobbrodt, A. F. 
Donnelly. Ho D. iach bee erint 
Dreibuss, Harry С. 
Durfee, Charles G. 


Charles W. 
Thomas A., 
Edwards, E. 
Electro-Motive 
ЕПеи. Victor 
Elis; A В. ори 
England. Frank W. 
Enuitable Eauipment Co.. 
Erman-Howell & Co. 
Ernst, Frederick A. 
Ewing, William P. 
Ex-Cell-O Aircraft & Tool 


East, 


Corp. 


Corp. 


Fansteel Metallurgical 
Finegan, Leo 
Fisher. George I. 

FitzSimmons, Е. 

Flannery Bolt Co. А 
Foote Bros, Gear & Machine Cor p. 
Forbes. W. Ae. ois cesse eue Der gare 
Fort Pitt Malleable Iron Co. 


Frauenthal, А. Н. ..............- 

Fruit Growers Express 

Fuller, Elbert J. . 

Fulton Sylphon Со. ............... 
Garlock Packing Со. .. .............. 
Gaston, Charles... 0.0.0.0 eee eee 
Geckie; R: Cr uem euenire 
Geiger. (He. еа RAGES edes 
General Refractories Со. ................ 
Ceneral Steel Farting: Corp.. T 
Gleason: J- Wo cane poderes dee eek due 
Glidden Co more teneri ee 
Globe Steel Tubes Co. .......s о... 
Glover, James ЕЛ КГК ee eee 
Goble, Arthur S. ................ ..... 
Godfrey, A, HL су. eom RR 
Goult Coupler Corp. .............. 
Gould Storage Battery Corp. ............ 
Graham. White DE Согр: ub ie oct ots 
Grassick, “Dis Di зар bk лбу Ак Hany 
Gray. Wa Diasec рана 
Gregg, John S ........................ 
Gtiest; E CES ur esci ЕАК 
Griffin. Henry Бе ыу иык жж ee 
Griswold, К. A. места» ——Ó 
Gustin-Bacon Manufacturing Со. ........ 


Hagan, J. 
Hamilton, 

Hammond Machinery Builders. 
Hansen, T. 

Hardin, F. H. 
Harnischfeger 
Tarshbarger. £ 
Haskelite Manufacturing 
Haskett, Joseph E. 
Haven, €. D. 
Hayes, Harry N. 
Hayes. Ross 
Hearons, 
Helwig, А. А. 
Henry, Harold T. 
Hermann. Karl 
Arii T. 


Tne. 
Corn. TTT 


Higinbotham, T. 
Hintz, R. С 
Hodgkinson, 
Holtmeier. tok 
Howard, Blake C. 
Hughes, Harold I. 
Hughes, Т. Lamont 


f communication. 


ae 
77 
77 
75 
77 
77 


A dr а а 


RAILWAY MECHANICAL ENGINEER—1936 


Hunt-Spiller Mfg. 


3 [e^ ; кукук кже тут ея . 
Hutchins Car 


oofing Co. .............. 
Illinois Railway Equipment Со. 
Inland Steel Co. ....... 
International Nickel Co., 
International Supply Co. 

Iron & Steel Products, Inc. 


James, Paul W. 
Је Dt Zay oa es ex 2 
ohn, Russell D. 

Tohns-Manville Sales Corp. 
ohnson, Calmer 

Торго W. 
ohnson, Norman B. 
Tones & Laughlin Steel 
Р Ноу!е 


44, 276, 372, 
Inc. 


Corp. 


‘Reiling,: Kc E. ounce ia Eres 
Kindervater, Julius 
Koch, Frederick C. 


Lammedee, 
Laughline, 
Lewis Bo t 

Wi, HL. ES ee 4 REA mere 
Lima ioa Works, Inc. 


M., Jr. 


Lincoln Electric Co. sse есы MCN 


Lukenweld, 
Lyford, Frederic Е. 


MacDonald, J. Carlisle 
MacKenzie, 
Mallay, Paul D. .. 
Markham Supply Co. 
Masters, W. C. 
May, Herbert AS 
Mays, 
McColl, 
McCormick, . B 
MeCoy, M. E. эзше реу наа 
McElbone, TS Gita eo tu oats aes sees 
McEwen, Frank P. ..................... 
McIntosh & Seymour Corp. 
McKeighan, J. S. ....................... 
Mensch; H.E. ыу llores Doo dada dtl 
Merry, A. 
Metallizin, 
Metzger, wis 
Michaeli, John H. 
Mileor Steel Co. 
Moore, Philip W. ....................... 
Mt. Vernon Car Mfg. Co. 
Murphy, C. 
Musso, Alfred 


ааа ати 
Со. of America СПИ 


National 
National 
National 
National 
National 
National 
Neumann, Otto С. ........... 
New York Air Brake Co. 


Car Co. uoti ee Ena da 
Carbide Corp. ............ 
Machine Tool Builders Assn.. 
Malleable and Steel Castings Co. 


Noon, Joseph T2. : m 
Norris, George W. ...................... 


Ohio Locomotive Crane Co. 
Oliver Iron & Steel Corp. .............. 
Olson: Carb ©. эшн uses ead о tered 
Olson, Thor M. 
Owen-Dyneto Corp. 


Parkinson, E. T. 
Patterson, P. C. 


Pittsburgh Steel Foundry Corp. 
Pittsburgh Testing Laboratory 
Poor, F. A. s 

Powers, Frank B. 
Prescott, Frank H. 
Thomas. 


О and C Company .................. 


Rand CCo c ihe О ан a N77. 
Rails Co. 2m 


Чатаро FR Corp 

Rawiplug Co. .... 
Ready-Power Со. 

Reagan. С. А. 

Reed. Leon С. 

border. D: 


* Illustrated 


464 Rhoades, Charles H. ................ e. 87 
327 Richey; В. Ji шука eee ntes . 275 
Robbins, W. M DETUR NONE 418 
222 Roberts, E. C. .................. 44 
463 Robinson, Charles К. .................. 275 
176 Roche, William M. .................... 222 
222 Roesch, В. Py. oorr ev АБЕКЕ КУЕ 275 
327 Roeth, Albert C. .............. ....... 276* 
ae Ryerson, Jos. T. & Son ............... 222 
418 Safety Car Heating & Lighting Co. ....... 328 
275 Sanne, Ervin J. ............... АЕ 44 
132 Schneider, Heinrich ..................... 418 
565 Schramm, Frederick О. .................. 463 
276* Scullin Steel Co. „шз. cc eee eee eee eee 275 
565* Seago, Lester W. ....................... 131 
5$20* ^ Seibel E.P. geen nes ee has heen ewan 372 
463 Shakeproof Lock Washer Со. ............. 565 
Sheet Metal Mfg. Co., Inc. ............. 222 
275 Sherman, Henry T. ..................... 418 
519 Sherwin-Williams Co. ................... 520 
222 Sillcox, I. Kee aeni i SFE E Do 372 
565 SKF Industries, Inc e Codi wens 464 
372 Sloan, Matthew S. ....................... 463 
565 Smith, Harold Byron. Bde hal ds suem Pid n 565 
132% Smith, M. W. ee 278 
Smith, Norbert Е 222 
131 Smith, Wallace W. ар . 372 
223 Snyder, Herbert W. .................... 275 
276 Sonneborn, В. Н. ....................... 131 
223 Spencer, 1; B. tux tec ated e e dn 87 
275 Standard Stoker Co., Inc. ....87, 177, 275, 372 
464 Stewart, John C. uc eus vw Me Ad ERES 327 
519 Stewart, illiam . 328 
276 Straub, C. 519 
418 Strong, J. 131 
463 Sullivan Valve & Е 131 
465 Superior Steel Corp. 328 
464* Surface, Charles R 222 
Sweeney, L. F. . 177 
Ad Symington Со. ......................... 565 
328 ‘Texas: Cos узшу дур екы ЛАК» зева 222 
131 Thomas, John. рр О 418 
327 Thompson, Frederick H. ................. 132° 
463 Thornton, T. В уштн enes er 565 
131 Timken Steel & Tube Co. ...............- 463 
519* Torrington Со... 223 
275 Travilla, James C. oudits tirit eee 275 
131 Treadwell, Sidney E. ................ s. 222 
328 Truscon Steel CORP ede cone te ER S X rud 275 
520* = Tucker, B. C. „... иен: 372, 519 
118 'Tütnée, Е. А, iia es oie ЫШ КЫА. EX QR 275 
275 Union Railway Equipment Co. 372. 419, 463, 519 
418 Union Switch & Signal Co. .............. 463 
327 United States Gypsum Со.............327, 519 
321 United States Steel Corp. ................ 87 
372 Valve Pilot Corp. ....................... 520 
131 VanDenburgh, О. А. .................... 177 
25 Vandervort, Franklin C., Bn VOR dieser b rag 177 
177 Walker, A; Ei 11. oe eae hes 275 
Walton, Charles W. ..................... 328 
327 Warren, Russell. occas ee ЛЖ тк у жыз 223 
519 Waukesha Motor Co. ................... 131 
275 Wehrhane, Н. Н... 275 
87 Weieser, Р. W. wok. cece cece eens 418 
275 Wells, Lloyd В. .................seseesee 87 
275 Western Fruit Express Co. ............... 327 
418 Western Washer & Mfr. Co. ............ . 222 
372 Westinghouse Elec. & М со. no 
463 61, 176, 328. 276, 463, 519 
275 Whiting, B. Hie азе ve cease esae ere . 44 
222 Whiting Сог; ecce Sacred УЛА 44 
176 Whiting, Robert J. ...................... 465 
463 Whittlesey, Н. D. ..................... . 52 
Wilkerson, B. C. .. ч 44 
275 Williams, Herbert К 328 
520* Williams, МТ, exa 565 
565 Wilson Fngineering 131 
519 Wilson, W. M. 327 
223 Worth, Daniel B. о ...................... 177 
ш Worthington Pump & Machinery Corp. 418 
Wright, George I. ...................... 463 
222 Wrought Washer Mfg. Co. .............. 222 
131 York Corrugating Co. ................... 222 
2$ Young Radiator Co. ..................... 275 
131 Zahnizer, Raymond ................ eee 520 
275 Zima, E ance hen past wed stearate 177 
463 
118 OBITUARIES 
ee Anderson, Howard P. ................ ss. 277 
275 Belknap, Robert E. ..................... 328. 
328 Pell Т: Victor. «eee REEF REI 521 
565 ethel, Claude ............. жук жу еж» 277 
"87 Brumbaugh, npo METER 277 
Carothers, Mai. Charles И 223 
Cartzdafner, Roy 565 
372 Champieux, W. A 328 
Cheever, H. Durant 565 
372 Crawford, George G 223 
328 Crocker, Horace A 328 
222 Стопе, Seth: А.а e bee e 521* 
87 Daniels, Harry 132 
328 elack, Burton L 277 
131 Dixon, T. Alfred 87 
131 Dolar, Joseph ..... 328 
418 Fettinger. Harry 465* 
275 Fisher, Edward IT. 277 
463 Forbes, William A 223 
article: $ editorial; + short, non-illustrated article or note; 


Forsythe dis Е din es ace Es x 
rigg; Frank N..... eee eee ies 
Hart, Нагғу О... О oh he eee 
Horning, Harry L........................ 


ү: wili làm О а ааа 5 
as. 


S, 
ohnson, 
eys, William В1!аїт..................... 
Kincade, John У\........................ 
Lake, William A... 
Llera; M. М in о ere ene 
Lockwood, Charles 5 
Mark, Clayton 
McNally, J 
Mellum, О 
Morton, Henry Ellsworth. ель, 
Obermier, John 
Olmstead, Clarence ]...................... 
Peyton, William _Сһапев................. 
Piersen, William ]....................... 5 
Platt, John Ges sane eu Mia es eor S 
Sharpe, Robert J 


Stubbs, Frederick \\..................... 
Sykes, George а dese wi sent tie 
Wahlert, Henry А........................ 
Whitridge, John С........................ 


PERSONAL MENTION 
Abbott, C. A. 
Alexander, W. 
Allard, L. E. 
Allen, H. D. 


Bachman, E. 


Benson, J. C 
Blackburn, J. BO 
Bowes, Laurence С. 
Bowie, E. G. 
Brown, B. 
Brown, C. D. 

Burchiel. E. A. 
Butts, F. 


Cannon, T. M. 
Cardell, M. A: 
Carnochan, 
Carr, 

Carr, T. 
Carroll: M. ioris sun ee eee En 
Carson, A. R. 
Carson, F. L 
Castleman, 
Cathcart, 


Cormier, 
Crissey, 
Cross, 


F. 
D. W. 


Dampman, C. P. 
Daniels, Victor J. 
Davenport, J. D. 
Davenport, J. Е. 
Davis, W. R. 

Demorest, F 
Dietrich, C. 
Dietrich, H. 
Donohue, W. 
Eberhardt, 


Elsey, В 
Ellis, D. S. .................... 


Flanagan, R. K. 
Frels, J. E. 
Frisbee, 
Foster, Hal D. 


Gardner, 
Geertz, A. 
Goerner, G. 


Hilsabeck, L. Е. 
Hix, A. Ww. 


Hungerford, S. J 


Jabelmann, Otto 
ohnson, W. 
Tohnson, J. F. 


Tones, Frank X gh ко Ө 
Tones, George С.......................... 
Jumper, Е. Дура cece Алуу eee 


$ communication, 


bl 


8 1936—GENERAL INDEX (Continued) 
Kelly, oe ph P РРС 374 Olson, Тараа eas ere 566 
Kerby, G- P: gcc sco E yRex th dere cele bate 522 O'Neill, Wi. quee SS Vac SAT E 329 
Kerwin, 1. К Ls e dde ete tv ЗУ 373*, 419 Ormsby, W. 1 u$s Nau er CAR derer VOU AND gre 330 
Küesel; W: E, Jr... sr Re 478* 

K TO Мады аА 466 Parsons, F. C. 

Kuhn; S. T end. e eroe a 177 Peasc, C. A.. 


Lambert; ЖИНИНЕ ОЛА ec eue US 330 ` 
Pammers, W. ST w. ns AVR NE E 
teVerd, T. Lilo ok redi Poser nre e pi eg Н 
НОИ» 373 Primm, W. P 
eonard, ЕЕ ect ai E petu 566 Regan, Frank J...........- 0.0... e Бына eaa 177 
LeSure, H. Жоодо cats rer Yee keeps 330 Reisse; Јл Нала илан kegs webu es 278% 
ONG; КЮ: ааа ее 134 Richards 373 
Tong well, Е EN DUE IE 374 Ricker, Elwyn T 133 
Wissens peu dU e Da e e Dn dr suo gea ec 374 lidgway, F 419 
Roy, E. 329 
MacDonald, J. С.......................... 134 S р 
MacMillan, А. DOO o ec e eds 374 Зе, 420 
Manor, E. RECEPTOR PCM 329. Schrank, 278 
Mathews, Charles \\..................... 224 Schroeder, 224 
Mays; А: оное PR TR Ra 374 Seitz, С.’ 178 
McCann, J. Ко оор она 30, Sheehan, D 329° 
McDermott, T. 1................sss eee 373 Shipley, С 133 
McKinney, Де Меер ее meets tune CIS 88 Shull C 522 
McKinney, С. №... а eee 374 Sjogren TREC Ен 177 
McPartland, M. В........................ 329* Slaven, J. Т 419 
Melker, C. pP 277* Smith. i 1 AM S WAR QUEUE Л А Aa 87 
Middleton, W. В. sese Хк, 133" Smith; ML PO O eee 420 
Miller, Harry (.......................... 177 СОИНО 133 
p Pe ee 278 Spencer, W: $... cece eee eee eens 374 
Morris, С. Gee 330 Sproule, P. УИ 133 
MILLE 419. Stokes, C. Recent prre 330 
Murphy, о ve pet: ею ереен 133 
А LE ben bp на ыма SALA чөлө, ИДИ и TR Ware T eO tee tears 
Myers, МУ. Кызу КЛ eec peu atone 133 Swanson, C. Е 374 
Taylor, Charles $сойн.................. $7, 132% 
Nancarrow, И. улашы eee cee 522*' "Thomson, J. soos ose ue Sole Saree eis Hes 374 
Netherwood, J. %......................... 566 Tolbert; €... recibos eR Cei s 566 
Norton, P. Jo doef ass sevo ПУ 133. 373 Trachta, С. Р.а лора аен Без 330 
Nowell, George Неєпгу.................522,‚ 374 Trapnell, N: Мулен 419 


* Illustrated article; § editorial; t short, non-illustrated article or note; 


Urbach H Mises Shan ea stove ew 


Van Schaick, ee A reise My x EN 
Vaughn; Gi. E: И oad det eM Ed 


Want Je Мое 
Watson, Herbert ........................ 
West; Ji War eck Giana tents dusk CEU 

ilson; A 1 ined ete git dicen tn dash cts puente das 
Wilson, В: Mice’. odie аки Beanies эбон 
Withrow; P. Сз. cine cg Lo RI SL MIS 


Xoüng, Peter iae Rer ea ds 
Zwight, Silas ГП... etenn eee ee ee 


OBITUARIES 


Adams, Frank Н......................... 
Black, №. С................... Ms 
Brazier, Frederick. W 
Burpee, Moses ................... iG 
Dysert; Ns 222d cies iad dnote e X ec MIU e 


Feeny, Bernard }......................... 
Fluth, Gerhardt Ё......................... 
Gil, Jolin A cL 
Graburn, Arthur erosua узшу кзз жеен 
Hopkins, Lambert Ї...................... 
Hunter, Percival ....................0.... 
Ingling, Joha Ernest: АИ 


inetté Jo Вана ни ваа в 
Montgomery, Hugh ...................... 
Riegel; S. Sioeycesonives Y ar era o EID d 
Stevens, НОВОЕ 
Thill, Edward Te о реа 
Thompson, Ме he OPENS 
Van Schaick, Charles Die Bice. bate eee wel 
Warnecke, J: EU DM 


{ communication. 


Railway Mechanical Engineer 


" Founded in 1832 as the American Rail-Road Journal 
ИЗВ which are also incorporated the National Car Builder, American Engineer and 
Rat'road Journal, and Railway Master Mechanic. Name Registered, U. S. Patent Office 


January. 1936 


Volume 110 No. 1 
General: Car Foremen and Inspectors: 
Timely Messages. «cioe uve Dax WR eo UNS 1 Eliminating Noises and Rough Riding of Pas- 
Bici Har and шый Шёгпердив UE Loco: ѕепвег: Саве аа аа ао dana 24 
IDOL жабын знн ЫЫЫ thea РО аай hE aS 13 Pneumatic Lift for the Car Ѕһор................ 27 
Pullman Air-Conditioning Holdover Feature..... 18 Shop Trucks Save Time and Labor............ 27 
Air Inlets tovAsh pans: cest peius 18 Carpet Cleaning ioco ru EU b esate 28 
Rough’ Riding. Indicator... oce etw 28 
Vat for Testing Cutting Outfits................. 29 
Reclamation of Brake-Beam Struts............... 29 
Editorials: Arbitration Decisions ........................... 30, 
1936 "Forward!" “March!” дзн. саба 19 
Books" ostrom ореола Nee ата ded tgp „91 Back Shop and Enginehouse: 
Repairing Pneumatic Hammers.................. 31 
The Kid-Glove Foreman........................ 3 | 
Ram Type Production Turret Lathes............ 37 
The Reader’s Page: "Universal Turret ае: vo ni aeo daa 38 
Alloy Steels in Car Construction................ 22 Light Compact Tire Саве....................... 39 
The Soviet ТЕБЕН с у.е ара аа ера 22 Zee Lock) Counter ОЕ а саара ен 39 
| Diesel Engine Questions and Answers........... 40 
Ме. мм AEE AE ELE 41 
Gleanings from the Editor's Mail ......... S2 Index to Advertisers .............. (Adv. Sec.) 22 


Published on the 26th day of the month preceding the date of issue by the 


Roy V. Wright 


Simmons-Boardman Publishing Company Ri ON SARI 


1309 Noble Street, Philadelphia, Pa. Editorial and Executive Offices, 
30 Church Street, New York, N. Y., and 105 West Adams Street, Chicago, 111. 


C. B. Peck 
. . H "P PT. Tuc АЎ, Р 
Cleveland : Washington : San Francisco: Managing Editor, New York 
Terminal Tower 832 National Press Bldg. 55 New Montgomery St. 
SAMUEL O: Duny, Chairman of Board Subscriptions, including 12 regular monthly 
icago > 
Hixxy Ler Рой issues, payable in advance and postage free. E. L. Woodward з 
х ‚ Presiden *dito “hicagé 
New York United States, U. S. possessions and Western Editor, Chicago 
Lucius В. Suerman, Vice-Pres. Canada: 1 year, $3; 2 years, $5. Foreign 
hicago ; > 
countries: 1 year, $4; 2 years, $7. x 
Сес. R. Mitts, Vice-Pres. H. C. Wilcox t " 
New York Associate Editor, New York 
Roy V. Wricnt, Vice-Pres. and Se 
ew Yor 
Барк О Vice-Pres. The Railway Mechanical Engineer is a R. C. Augur 
Eimer T. Howson, Vice-Pres member of the Associated Business Papers Associate Editor, New York 
Chicago (А. B. P.) and the Audit Bureau of 
Е. С. Koca, Vice-Pres. Circulations (A. В. С.) and is indexed by 
New York б $ S 
the Industrial Arts Index and also by the Robert E. Thayer 


Jous T. DzMorr, Treas. | : | 
New Yor Engineering Index Service. Business Manager, New York 


14 RAILWAY MECHANICAL ENGINEER Jaxvary, 1936 


( 


è 


e 
Y 
o 


77 
is STE 
iz LT 


a Pd Pd A 


Design should start with a consideration of cracking and corrosion; Agathon Nickel Iron 
materiale. » » » New steels make possible a makes case-hardened parts last longer; a 
lightening of parts; the use of higher stresses number of special alloy steels and iron give 
and the assurance of lower maintenance thru greater strength and longer life to rods, pins, 
greater fatigue and wear resistance. » » » engine bolts, staybolts and other vital parts. 
With Republic Double Strength Steel one » » » Before you get too far with equipment 
pound of material does the work of two. planned for 1936, consult Republic on its 
Firebox sheets of Toncan Iron resist fire- special steels for railroad service. » » » 


Republic Steel 


CORPORATION 


ALLOY STEEL DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: CLEVELAND, OHIO 


idi in жш Т = ? Г ii 


Timely 


OR several years the natural forces of recovery in 

this country have been attempting to assert them- 
selves. Until recently, however, they have been more 
or less effectively thwarted. It now appears, on the 
basis of developments during recent months, that we 
are quite definitely headed for better times. 

The railroads have had a long and difficult struggle. 
They have cut their forces to a minimum, younger men 
have been almost entirely eliminated, and to a large 
extent training processes have been discontinued. In 
the effort to conserve their resources, they have failed 
to replace old and obsolete equipment and facilities, and 
maintenance has been deferred to as great an extent 
as possible, except where safety was concerned. 


Bright Lights in Picture 


There are some bright lights in the picture. In the 
effort to fight unfair and subsidized competition and 
retain business, railroad services have been greatly im- 
proved, even in these lean years. Air conditioning of 
passenger cars was started in the very depths of the 
depression and this is true, also, of the introduction of 
the high speed, streamline trains. 

Railway equipment manufacturers were forced to 
close down their plants and struggle along with skeleton 
organizations, yet their engineering and research forces 
have been kept on the job, ceaselessly searching for im- 
provements which would make it possible for the rail- 
roads to operate with greater efficiency and economy, 
at the same time speeding up and improving the com- 
fort and convenience of their services. As a result, 
many new materials and devices and types of equip- 
ment are now available, which, when installed, should 
contribute to improved services and increased earnings. 

The clouds seem to be breaking and the stage is now 
being set for a distinct forward movement. Man power 
to meet these new conditions is a prime essential. No 
steps should now be overlooked to recruit and train the 
men that will surely be needed within a matter of 
months. А ‘few far-sighted mechanical department 
officers quietly took the first steps in this direction 
months ago. Six years of depression have seen the 
passing of many of the older skilled supervisors and 
workers. This gap must be closed up, and quickly, 
if the railroads are to keep pace with the demands that 
will surely be made upon them in the near future. 


Value of Mechanical Associations 
One agency of great value in coaching the officers 
and supervisors and in inspiring and spurring them on 
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From the leaders of Mechanical 


Department Associations and 
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to greater and more effective efforts, is highly special- 
ized group meetings and conventions. The associations 
of various groups of mechanical department officers 
and supervisors have suffered severely and have almost 
discontinued operations during the past few years. 
Based upon past performances these associations are 
invaluable, and yet the railroad managements have been 
so harassed with difficulties that in the mechanical de- 
partment, at least, they have been allowed to lie more 
or less dormant. Interestingly enough, this is not true 
to the same extent of associations of other than the 
mechanical department. The engineering, signaling, 
operating and traffic organizations have functioned 
much more actively and aggressivley throughout most 
of the depression. 

Can the mechanical department associations stage a 
real and substantial comeback? Apparently this will 
depend upon the small nucleus of officers and active 
members in each group. The possibility of reviving 
some of these organizations to something of their old 
vigor was demonstrated last fall, when four of them— 
in the face of lukewarm approval or even opposition of 
the official bodies—held short meetings and put over 
programs—particularly good programs under the cir- 
cumstances, 

Such organizations mean much to the railroads, even 
though their value at this time is being largely over- 
looked. Unofficial as they are in most cases, their 
functioning depends upon the interest, initiative and 
ability of the outstanding leaders in the different groups. 
Here is a positive and constructive force for improve- 
ment and betterment that should be conserved and en- 
couraged. With better times ahead—even if farther 
away than now seems apparent—it is not a bit too 
early to start to move forward. Indeed, it appears that 
we have already too long delayed in getting started. 

With these thoughts in mind we have invited the 
leaders of the various mechanical department associa- 
tions to utilize our pages this month, extending greet- 
ings to their fellow members and telling something of 
the problems which must be tackled, and the plans 
that are now contemplated or in process. Then, too, 
we have asked for expressions from some of the govern- 
ment representatives who work intimately with the 
mechanical department officers. 

These messages follow, and with them go the enthusi- 
astic good wishes of the staff of the Railway Mechanical 
Engineer for a most happy and prosperous year to our 
readers throughout the world—in whatever department, 
or wherever they may be. 


INVEST IN MAN-POWER 


O Members of the Mechan- 

ical Division, Association 
of American Railroads: In my 
opinion the problem confronting 
us most pressingly in the imme- 
diate future is the proper selec- 
tion of young men for mechan- 
ical training. 

Most of the railroads, in some 
craft, and a few of the more for- 
tunate railroads in all crafts, have 
increased the personnel to the ex- 
tent that under our agreements 
with the shop crafts we can aug- 
ment our force of apprentices. 

I hope and feel that the pres- 
ent upturn in business is going 
to be such that practically all of 
us will be putting on a consider- 
able number of new apprentices 
during the next year or so. At 
this time we have a large num- 
ber of high-grade young men 
from which to choose. The se- 
lection must be intelligently su- 


Now is the time to recruit 
promising young men 


by O. A. GARBER 


Chairman, Division V— 


Mechanical—Association of 


American Railroads; 


(Chief Mechanical Officer, 


Missouri Pacific Railroad) 


pervised in order to select young 
men of good education, prefer- 
ably graduates of high school, 
and boys who are mechanically 
inclined. Sometimes we can se- 
cure a boy who has had one or 
more years in a mechanical col- 
lege or technical school. 

After they are employed our 
opportunity for properly training 
them to make high grade me- 
chanics, useful citizens and in 
many cases efficient supervisors 
is unlimited. The shop super- 
visor, the general foreman, the 
master mechanic or the shop su- 
perintendent should all appre- 
ciate the importance of carefully 
checking these young men in the 


early stages of their employment, 
and if it is found that they are 
lacking in desire or attentiveness, 
in all fairness to the young men 
they should be directed to other 
lines of endeavor. Those who do 
indicate an ability to learn me- 
chanical work and are willing to 
study to improve themselves 
should be in a position to secure 
through you a line of educational 
training for apprentices which a 
number of roads have in effect, 
some with their own staffs and 
some with outside institutions 
which specialize in this work. 
Any railroad will be well re- 
paid for investing in educational 
training for these young men. 


LOOKS FORWARD TO 1936 CONVENTION 


by A. H. KEYS 


President, International Rail- 
way General Foremen’s 
Association; 

(District Master Car Builder, 
Baltimore & Ohio) 


O Members of the Inter- 

national Railway General 
Foremen’s Association: I wish 
to convey to each of you my sin- 
cere good wishes for a happy 
and prosperous New Year. The 
International Railway General 
Foremen’s Association was 
formed on September 7, 1905, a 
little more than thirty years ago, 
by a small group of master me- 
chanics, superintendents of shops 
and general foremen. These 
men felt the need of an inter- 


Perplexing problems to be 
solved; new facilities and 
equipment available 


national organization, made up of 
railroad general foremen, both in 
the car and locomotive depart- 
ments, who could attend annual 
meetings or conventions to dis- 
cuss the various improvements 
and to learn from each other the 
many short cuts that can be ef- 
fected in shop operations. 

The annual meetings which 
have been held subsequent to that 
time have, I am sure, proved of 
great mutual benefit to the mem- 
bers of our association, as well as 
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to the railroads we represent. 
During the trying period through 
which the railroads have passed 
in the last five years, it has been 
impossible for our organization 
to meet in convention, although 
there have been regular annual 
meetings of officers and commit- 
teemen. At our last meeting in 
Chicago during September, the 
attendance was gratifying and 
the committee reports and the 
discussions were most interesting 
and instructive. I am sure all of 
those who attended took home 
with them many new ideas that 


will react ior the mutual benefit 
of both the railroads and their 
employees, in the matter of in- 
creased efficiency and better 
maintenance in equipment. 
The present business outlook 
for industry indicates substantial 
gains, and we all are hopeful that 
carloadings on the railroads will 
continue to rise; this in turn will 
create a demand for additional 
car and locomotive equipment. 
We are also hopeful that it will 
be possible to meet in convention 
in 1936, so that our membership 
throughout the country can again 


come together and thrash out the 
many perplexing problems that 
have confronted them since the 
last convention, view exhibits 
showing the improved locomo- 
tive and car appurtenances which 
have been developed since that 
time, and get first-hand knowl- 
edge from the exhibitors as to 
their proper maintenance. When 
they return to their respective 
shops they can then pass on this 
knowledge, to the mutual ad- 
vantage of both the members, 
their subordinates and the rail- 
roads which they represent. 


URGES YOUNGER MEMBERS TO PICK UP REINS AND CARRY ON 


“We cannot stand still; we 
must push on to greater 
achievements” 


O Members of the Air 

Brake Association: In 
sending my greetings to you at 
this time it is with the hope that 
we may anticipate a personal ex- 
change of greetings in the very 
near future. Our association, for 
obvious reasons, has been quite 
‘inactive since our last meeting in 
Chicago in 1930. Up to that 
time it played a very important 
role in the country's railway 
transportation problems. Its ac- 
tivity also served admirably as an 
educational and highly special- 
ized medium to the Air Brake 
Art. 

The railways were never in 
greater need of united action by 
our members concerning the 
fundamentals involved in the 
study of valvular and foundation 
brake developments, the han- 
dling of such intricate and deli- 
cate mechanisms, together with 
the high standard of accuracy in 
the maintenance of such equip- 
ments to meet the problems of 
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braking requirements for light- 
weight  heavy-capacity freight 
cars, controlling the long heavy 
freight trains, and stopping the 
high-speed passenger trains of 
today. Great strides have been 
made during recent years in the 
development of air brake designs 
of one kind and another, at very 
great cost, to meet the operating 
conditions demanded by such an 
extensive and populous country. 
The railways have, by test and 
trial, also spent large sums of 
money in the hope of finding a 
satisfactory answer to such prob- 
lems. 

It is the objective of the Air 
Brake Association, by discussion 
in convention, by the work of its 


by W. H. 
CLEGG 


President, Air Brake 
Association; 
(Chief Inspector, Air Brakes 
and Car Heating Equipment, 
Canadian National Railways) 


various committees and through 
co-operative effort of its mem- 
bers, to diffuse the much needed 
information сопсегпіпе the end- 
less developments in brake equip- 
ment—its new functions, care, 
management and requirements— 
to meet the ever increasing de- 
mand for greater knowledge on 
the part of those directly con- 
cerned with its proper function- 
ing, maintenance and operation— 
all of which have become so much 
more exacting and important in 
every phase and detail. 

During these recent years 
many of our valued members 
have retired from active service, 
others have passed on, and the 
younger men in the field must 
pick up the reins dropped by 
their predecessors and carry on. 
We cannot stand still; we must 
push on to greater achievements 
in that spirit of zeal, courage, de- 
termination and tenacity of pur- 
pose which is so characteristic of 
the Air Brake Association. 


EFFICIENT LOW-COST LOCOMOTIVE OPERATION 


by 
A. T. PFEIFFER 


President, Traveling Engineer's 
Association; 
(Road Foreman of Engines, 
New York Central) 


T is with great pleasure that 

I extend my greetings for a 
happy and prosperous New Year 
to the members of the Traveling 
Engineers’ Association, with the 
hope and confident expectation 
that it will continue, as it has in 
the past, its efforts to improve 
locomotive service on American 
railroads. 

It is doubtful if any businesses 
have been so hard hit in the last 
five years as our railroads. Un- 
like some of the competing types 
of transportation, they have not 
been subsidized with government- 
al aid. 

The depression has prevented 
the Traveling Engineers’ Asso- 
ciation from holding its annual 
conventions to discuss problems 
of more efficient and more ef- 
fective locomotive operation. 
Through the persistent efforts of 
our secretary, W. O. Thompson, 
meetings of the executive com- 
mittee were held each year up to 
1935, when we held our recent 
convention. The Association has 
been held intact and stands ready 
to do everything in its power to 
assist in improving locomotive 
conditions in the future. 

It is of vital importance that 
fast schedules in both passenger 
and freight service be maintained, 
in order to compete effectively 
with other types of transporta- 
tion, including buses, trucks and 
air lines. These have made in- 
roads into the business of the 
railroads, particularly since only 
recently has the public taken any 


steps to place them under ade- 
quate regulation. 

The task of our members is to 
bring about more efficient loco- 
motive operation and to reduce 
the fuel costs. We are looking 
forward to a large attendance at 


Fast schedules must be 
maintained in both freight 
and passenger service— 
Fuel must be saved 


our 1936 convention, in order 
that we may prepare more effec- 
tively to solve some of the press- 
ing problems in locomotive oper- 
ation which now confront us. 
Surely our membership, with 
railroad executives, officers, su- 
pervisors and employees in all ca- 
pacities, can be an effective force 
for betterment. 


SET PACE FOR OTHERS TO FOLLOW 


Boiler makers out to make a 
real record for their asso- 


ciation 


O members of the Master 

Boiler Makers’ Associa- 
tion: I thank the Railway Me- 
chanical Engineer for affording 
me this opportunity to extend to 
each of you the season’s greet- 
ings and to wish you a prosper- 
ous New Year. 

I also take this occasion to in- 
form you that, in collaboration 
with the executive board through 
its chairman and the valued 
counsel of the secretary, plans 
are being formed which we be- 
lieve will make our 1936 busi- 
ness meeting the most interest- 
ing and successful one of its kind 
the members will have the op- 


Бу О. H. KURLFINKE 


President, Master Boiler 
Makers! Association; 
(Boiler Engineer, Southern 
Pacific Railroad) 


portunity to attend for some time. 

Our first obligation is to in- 
sure that the Master Boiler 
Makers' Association will always 
be so organized that it will be 
prepared to function in a man- 
ner that will place and keep it at 
the top of the list of independent 
organizations. 
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We are all aware of the re- 
versals the railroad industry re- 
ceived during the past several 
years and know that upon their 
return to normalcy they will make 
changes which will alter the 
methods of conducting their af- 
fairs in order to eliminate waste 
wherever it is found to exist. 
Therefore, it is equally important 
for us not only to have as our 
object the exchanging of views 
among ourselves so that we may 
profit by the experience of other 
members, but also to have as our 
object the spirit of broadcasting 
in our proceedings a definite 
stand that our members as an 
association are united and will 
not be afraid officially to recom- 


mend sound and practical meth- . 


ods as standard practice so the 
industries, and especially our 
employers, will have the benefit 
of our general interchange of 
views. 

Your active officers will have 
presented at the next meeting a 
series of topics which will com- 
mand your attention. The par- 
ticular topic at that time will be 
on "Law." This will include 
proposed changes to our Consti- 
tution and By-Laws which were 
prepared with a view to setting 
up the organiation on lines which 
will expedite the handling of its 
affairs and also effect economy 
where possible to do so. 

Considerable thought and ef- 
fort have been expended to have 
a method of procedure which will 
bring out definite conclusions in 
the discussion of topics covering 
the best practices and these will 
be presented to you for your ap- 
proval. I urgently request that 
all of yow make it a New Year's 
resolution to be on hand at the 
1936 meeting, and take personal 
action and express your views on 
these proposed changes and to 
support the efforts your officers 
have conscientiously made to 
make your association foremost 
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HOW TO REDUCE THE FUEL BILL 


O the Officers and Members 

of the International Rail- 

way Fuel Association: Greet- 

ings. The International Railway 

Fuel Association enters its twen- 

ty-seventh year of existence with 

better prospects and greater re- 

sponsibilities than for the past 
five years. 

From the best information ob- 
tainable it is believed that busi- 
ness for the railroads will be bet- 
ter during 1936 than 1935, but 
the conditions of operation are 
more difficult. The time sched- 
ules in both passenger and freight 
service have been shortened, ne- 
cessitating higher speeds, which 
require that more fuel be used 
and lighter trains be handled thus 
increasing the cost of transpor- 
tation. 

Passenger rates and the rates 
on many commodities are lower, 
which makes it necessary to han- 
dle more business in order to 
take in as much money. 

The price of fuel is higher. 
Our problem then, is how to re- 
duce the fuel bill with more ex- 
acting conditions of service, with 
faster time and lighter trains, 
made necessary bv the competi- 
tion of other methods of trans- 
portation. 


and at all times the one that will 


set the pace for others to follow. 


by C. I. EVANS 


Program of Fuel Associa- 
Hon adapted to meet chang- 
ing operating conditions 


President, International Rail- 
way Fuel Association; 
(Chief Fuel Supervisor, 
Missouri-Kansas-T exas 

Railroad) 


All employees should be and I 
believe are, vitally interested in 
seeing that the net revenue of 
their particular railroads is as 
great as possible and every em- 
ployee in the mechanical and 
transportation departments, from 
the call boy to the general man- 
ager, can help increase the net 
by giving a little more thought 
to his work, and doing his job, 
whatever it may be, a little better 
than he has ever done it before. 

Our program of subjects for 
the consideration of the associa- 
tion this year is similar to former 
years, but arranged in light of 
the changed operating conditions. 

The chairmen of the commit- 
tees on these subjects, and the 
individual members of these com- 
mittees, are all experienced and 
outstanding in their line of work 
and were chosen from all parts 
of the country so that the best 
information might be obtained to 
enable the chairmen to compile 
the contributions into the most 
valuable reports possible for the 
benefit of all railroads, including 
Canada and Mexico. 

With more business and more 
thought put into action by those 
who are responsible for getting 
the best results from the use of 
fuel, combined with the close co- 
operation of all other employees, 
I feel confident that by December 
31, 1936, our problem will be 
solved satisfactorily. 


PROBLEMS HAVE GROWN AND One idea from convention 
may offset the cost of a 


dozen years’ attendance 


MULTIPLIED 


O the Members of the 

American Railway Tool 
Room Foremen's Association: It 
is with great pleasure that I take 
advantage of the opportunity 
offered to me through the cour- 
tesy of the Railway Mechanical 
Engineer to extend greetings to 
our members. 

It would, of course, be much 
more pleasant to extend the hand 
in hearty greetings, but due to 
forces which were beyond our 
control it has not been possible 
to do this. 

It would seem from all signs 
that the coming year will lift us 
from the slough of depression 
and if the portents are correct 
then we should be able to as- 
semble once more in the Spring. 
We are preparing to start prep- 
arations to assure as large at- 
tendance as possible and earnest- 
ly request your presence. 

Since our last meeting our 
problems have grown and multi- 
plied, and there is much work to 
do. Streamlined locomotives, 
Diesel locomotives, new designs 
and materials, all kinds call for 
new designs of tools and tools of 
better material. Problems galore 
have crept in with the desire of 
the management for more eco- 
nomical operation. New designs 
in pneumatic hammers and drills, 
and in some cases new inventions 
have been devised which should 
be discussed for the benefit of 
our members. All of these de- 
velopments, of course, are shown 
and discussed in the various 
trade papers, which are invalu- 
able in keeping us in contact with 
the development of new ideas 
and refinements in the old, but 
the application of these to our 
own problems are our own 


by H. L. TAYLOR 


President, American Railway 
Tool Foremen’s Association; 
(Baltimore & Ohio Railroad) 


province and herein lies the value 
of our Association. 

The discussions in the meet- 
ings, the "swapping" of ideas and 
the solutions of difficulites are of 
inestimable value to our com- 
panies and one item carried back 
will frequently more than com- 
pensate for the cost of a dozen 


years of attendance. We will do 
our part and sincerely request 
you to do yours to bring this to 
the attention of your supervisors 
so that we’ will have a large at- 
tendance when we assemble. We 
know you will be enthusiastic 
when you get there, so let’s all 
come! 


FFICERS and members of 

the Car Department Of- 
ficers’ Association have consci- 
entiously complied with the 
wishes -of the Association of 
American Railroads and have 
not held any conventions or car- 
ried on any activities which 
would involve expense during the 
time of depression. We will con- 
tinue to observe these wishes, 
hoping for a definite expression 
from the Association to indicate 
whether or not the various me- 
chanical associations are desir- 
able as an educational factor 


READY TO GO AHEAD 


Great need for special edu- 
cational effort at this time 


by K. F. NYSTROM 


President, Car Department 
Officers’ Association; 
(Superintendent Car Depart- 
ment, C. M. St. P. & Р.) 


among mechanical supervisors. 

The Car Department Officers' 
Association—formerly the Rail- 
way Car Department Officers' 
Association and the Southwest- 
ern Master Car Builders and Su- 
pervisors’ Association, which 
were amalgamated in 1928—has 
a long and honorable record of 
serving as an educational insti- 
tution. Its activities consisted of 
having a number of committees 
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study car department problems. 
At the annual conventions, which 
had a large attendance, valuable 
papers were presented, which 
were enthusiastically discussed— 
all pertaining to car department 
matters, with particular empha- 
sis on interchange problems. In 
addition, from the experience of 
the members attending from var- 
ious parts of the continent, rec- 
ommendations were made to the 
old Master Car Builders’ Asso- 
ciation and later to the American 
Railway Association to change or 
clarify interchange rules. The 
recommendations thus submitted 
were in the majority of cases fa- 
vorably acted upon, since they 
came from men who faced the 
actual problems. 


By meeting members from 
other railroads at the conven- 
tions, acquaintances and friend- 
ships were made and understand- 
ings developed which, in addition 
to the educational value, made it 
easier to handle the interchange 
of cars among the railroads. Un- 
questionably the exchange of 
ideas by members at the conven- 
tions, or as a result of acquaint- 
ances formed at such conventions, 
effecting shop practices and meth- 
ods of handling of work, have 
been of untold benefit to rail- 
roads represented in this Asso- 
ciation. The spirit and enthusi- 
asm manifested at these conven- 
tions could only be interpreted to 
mean an expression of the desire 
on the part of those attending 
fully to take advantage of the op- 
portunity to improve their know- 
ledge. 

The future of the Car Depart- 
ment Officers’ Association de- 
pends on two things: First, will 
it have the full sanction of the 
Association of American Rail- 
roads, and second, can it prove 
its usefulness? During the de- 
pression many supervisors were 
laid off or demoted, many of 
whom will not be available when 
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business improves, and their 
knowledge and experience is 
thus lost to us. Unfortunately 
very few men have been trained 
and educated to take their places. 
I feel that if the Car Department 
Officers' Association is again per- 
mitted to function as it did prior 
to the depression that the rail- 
roads will be repaid many fold 


by reason of furthering the edu- 
cation of its members and it will 
also be helpful to the younger 
men starting their career in the 
supervisory field. 

May I express my humble ap- 
preciation for the confidence, 
loyalty and support given me by 
members of our Association, and 
extend to all hearty greetings. 


RAILROAD MECHANICAL ENGINEERING 


Specialized upon by inde- 
pendent group of interested 


engineers 


S chairman of the Railroad 

Division I extend greetings 
to all engineers engaged in fur- 
thering the interest of the rail- 
roads and welcome them to the 
meetings of the American Society 
of Mechanical Engineers. 

The membership of the Rail- 
road Division of the A.S.M.E. is 
made up of representative me- 
chanical engineers from the rail- 
roads, the railway supply indus- 
try and our engineering colleges 
—men who are engaged in the 
study and perfection of materials, 
devices and facilities required for 
use on the railroads, as well as in 
the development of new types of 
motive power and equipment to 
meet the demands of the public 
and in the interest of safety and 
economy of operation. 

The Railroad Division is ac- 
tive in encouraging study and de- 
velopment of the underlying fun- 
damental principles of mechanical 


by GEORGE W. RINK 


Chairman, Railroad Division 
American Society of 
Mechanical Engineers 


(Mech. Eng., Reading Company) 


engineering applicable to railway 
use. Its endeavor is to be co- 
operative with the activities of 
the Association of American 
Railroads. 

Typical of the activities of the 
Railroad Division is its participa- 
tion in the recent annual meeting. 
of the American Society of Me- 
chanical Engineers. The Rail- 
road Division held three sessions 
and due to the activity of its 
committee gn meetings and 
papers, of which W. H. Winter- 
rowd is chairman, a number of 
papers were presented which in- 
volved considerable research on 
the part of the authors. These 
papers had reference to various 


problems in connection with the 
action of locomotives and cars 
while in motion. The committee 
on survey also presented a paper 
on the progress made in railroad 
mechanical engineering during 
1935. 

L. W. Wallace, in charge of 
research work for the American 
Association of Railroads, ad- 
dressed the members and em- 
phasized the importance of re- 


search ; he paid a glowing tribute 
to the railway supply companies, 
which at considerable expense are 
working on the problems now 
confronting the railroads. He 
also commented on the large ex- 
pense borne by the railroads and 
air brake companies in conduct- 
ing the air brake tests on the 
Southern Pacific, which resulted 
in the adoption of the new “AB” 
brake. 


The committees are composed 
of representative men in the field 
of engineering. In addition to 
the annual meeting, which is al- 
ways held in New York City, 
the Railroad Division of the 
American Society of Mechanical 
Engineers will hold sessions or 
co-operate in meetings in 1936 at 


Dallas, Texas, San Francisco, 
California, and Buffalo, New 
York. 


A CRUSADE AGAINST ACCIDENTS 


by C. F. LARSON 


Chairman, Safety | Section, 
Association of American 
Railroads; 
(Superintendent Safety, 
Missouri Pacific Lines) 


HERE is a growing sensi- 

tivity all over the world to 
consider human life worth sav- 
ing. Any plan for human bet- 
terment cannot overlook the pro- 
tection of the individual against 
accidents. The ultimate aim of 
all industry, science and govern- 
ment is for a better life and bet- 
ter living conditions. The bet- 
ter life towards which we are 
striving must include opportu- 
nity for mental and spiritual de- 
velopment, as well as material 
comforts. 

The safety movement had its 
'origin on the American railroads, 
spreading from these into every 
industry, and into public life— 
on the streets and highways and 
in the schools—wherever haz- 
ards of accidents exist. But, 
nowhere has the effect of the 
movement been so marked as 
upon the railroads where it is 
highly organized. Every depart- 
ment and every classification of 


labor has been touched by the 
teachings of safety, and every de- 
partment has a reflected glory to 
its credit. 

Because of the seriousness of 
train service accidents, train and 
enginemen are frequently more 
gravely injured and incapacitated 
for longer periods than men in 
some other classification, since 
they must be 100 per cent whole 
when going about their tasks. 
The great improvement—amaz- 
ing in its achievement—is one of 
the many happy results of the 
safety programs. Once, (long 
ago) antagonistic and suspicious 
of the movement, the train serv- 
ice employees are now the most 
enthusiastic. Maintenance of way 
employees too, have responded 
nobly and have much to their 
credit in the summary of the 


“Safety work is the noblest 
of all purposes because it 
embodies the highest ideal 

of humanity” 


happy achievements of a quarter 
of a century. 

The maintenance of equipment 
forces have a very large percent- 
age to their credit in reducing 
casualties. This class of labor 
has probably an advantage over 
some others. Usually, and most- 
ly, mechanical forces are re- 
cruited from boys of at least 
grammar school education and 
many are high school graduates. 
As a rule they are ambitious to 
advance to higher places in the 
ranks, often going from shop ap- 
prenticeships to technical schools 
to better prepare and fit them- 
selves for advancement. Men in 
these trades, because of the at- 
tainments mentioned, are more 
susceptible to the teaching of 
safety, being appreciative of its 
value. 

Then, too, men in the trades 
(mechanical) have the advantage 
of closer and more constant su- 
pervision than employees out on 
the line of railroad. Intelligent 
supervision is, after all the an- 
swer to the safety question. Ex- 
perience has demonstrated that 


successful accident prevention 
Rallway Mechanical Engineer 
JANUARY, 1936 

ai CI ГИ [= 


work among employees depends 
entirely upon the amount of in- 
terest and leadership accorded it 
and the support which is obtained 
from officers and supervisors, 
and receptivity and responsive- 
ness of those to whom the safety 
message is given. A supervisor 
or foreman is not just a “boss.” 
He is a leader, teacher or in- 
structor and must have the confi- 
dence and good-will of the men 
entrusted to his supervision. 

It is, of course, the desire of 
management that employees be 
saved from injury and time and 
money is spent in developing the 
best means or methods by which 
this can be attained. On well reg- 
ulated properties these thought- 
out methods are promulgated in 
the way of safety rules, regula- 
tions and instructions. The su- 
pervisor is clothed with the re- 
sponsibility of presenting these 
lessons to the men over whom 
they exercise authority. The best 
teacher is the one who knows all 
that he can learn about the de- 
tails of his assignment and then 
has the ability to stimulate in- 
terest in the employees. The 
most important thing, then, in a 
railroad career is to learn the art 
of dealing with fellow-employees 
in such a way as to win their 
confidence and to be able to di- 
rect them in a proper way. 

Accident prevention or the 
problem of safety is primarily an 
educational problem; it must be 
continuous, constructive and in- 
teresting. Each worker is safe 
in proportion as he understands 
the hazards of the job and he 
can understand only in propor- 
tion to his safety education. Ex- 
ample has much to do in this edu- 
cational process. Officers and su- 
pervisors alike must, by their ex- 
ample, set the pace.  Shake- 
speare said—“Grow great by 
your example,” and another 
writer is quoted “Instead of 
keeping our eyes ever on others, 
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SAFETY OF HIGH SPEED FREIGHT 


by W. J. PATTERSON 


Director, Bureau of Safety, 
Interstate Commerce 
Commission 
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looking for faults and mistakes, 
we are to look to our own ex- 
ample, lest something we do may 
hurt their lives, or cause them to 
do wrong.” 

Employees who are indifferent 
to the teachings and instructions 
offered and violate rules, are 
simply tampering with their con- 
sciences, excusing wrong, making 
it a slight thing; arguing with 
one’s self that the act is not so 
bad after all. Some will say as 
an excuse, “I did not know and 
you can’t hold me responsible for 
what I did not know.” Yet is 
this not one of the most serious 
fallacies with which man can be- 
guile himself? Man should know 
everything that he can know, 
particularly that which is socially 
important for him to know. We 
have principles of law that ig- 
norance excuses no one. Ignor- 
ance of the laws of nature ex- 
cuses no one. Ignorance of the 
things that are dangerous with 
which man operates excuses no 
one. Ignorance, inattention and 
willfulness cause the great 
troubles in this world. These at- 
titudes can be changed by a 
properly directed educational pro- 


TRAIN OPERATION 


Necessity for improvement 
in air brakes, draft gear 


and truck 


NE of the outstanding fea- 

tures of present-day rail- 
road operation is increased speed. 
The introduction into service of 
light-weight, high-speed, stream- 
lined trains, with their tremen- 
dous popular appeal, has been 
accompanied by a general step- 
ping-up of passenger train sched- 
ules, and, perhaps of even great- 
er importance, by faster freight 

(Continued at top of next page) 


gram, emphasizing the fact that 
serious injuries are social prob- 
lems, many of them with aspects 
entirely outside the scope of 
compensation acts or industrial 
welfare departments. 

Sometimes only the community 
can attempt to deal with juvenile 
delinquency which results from a 
diminished income or from loss 
of discipline in a home headed 
by a cripple. An altered stan- 
dard of living may be respon- 
sible for mental breaks and re- 
duced ambitions. (Casualty haz- 
ards are simply one group of im- 
portant problems, and as such 
cannot be divorced from any pro- 
gram of industrial and economic 
planning. Safety work is the 
noblest of all purposes because it 
embodies the highest ideal of hu- 
manity—to save human life and 
limb and thereby promote happi- 
ness in the lives of workers. In 
this great cause, —a crusade 
against accidents—officers, super- 
visors and employees will be 
more effective if they are moved 
by the spirit of useful service. 


10 


train operation. To insure sate- 
ty of operation of long or heavy 
freight trains at the relatively 
high rates of speed which are 
now authorized on many rail- 
roads, high standards in the de- 
sign, construction and mainte- 
nance of mechanical equipment 
are required. 

Efficient brakes are of primary 
importance.  High-speed opera- 
tion is safe only when brake 
equipment is adequate properly 
to control trains under all condi- 
tions. As a result of cooperative 
action by the Bureau of Safetv 
and the Mechanical Division of 
the Association of American Rail- 
roads, rules for maintenance of 
power brake equipment were re- 
vised in 1926, and higher stand- 
ards of maintenance which were 
set up by these revised rules have 
resulted in substantial improve- 
ment in the condition of power 


brake equipment in general serv- . 


ice. Furthermore, as a result of 
extensive tests, the specifications 
for brake equipment for freight 
cars were revised to establish a 
new standard, effective Septem- 
ber 1, 1933, and interchange rules 
have been revised to require not 
only that all new cars must be 
equipped with the new standard 
brake equipment but also that 
brake equipment in service must 
be made to conform to the im- 
proved standard progressively on 
an annual basis, this program to 
be completed by 1945. 

Car trucks and draft gears, in 
addition to brakes, involve im- 
portant safety considerations. 
Arch bar trucks have long since 
become obsolete and slated for 
removal from service. Experi- 
ence has demonstrated that trucks 
of this design cannot be relied 
upon to withstand the stresses in- 
cident to present axle loads and 
train speeds. No practicable sys- 
tem of inspection of trucks of 
this design can insure safety. 
Under present rules, arch bar 


trucks will be prohibited in inter- 
change effective January 1, 1938. 
Current reports of progress be- 
ing made in reducing the number 
of cars in service which are 
equipped with arch bar trucks 
point to the need'for greater at- 
tention to this important matter. 

The adoption in 1931 of spec- 
ifications for draft gears for 
freight service marks an import- 
ant step in the progressive and 
Systematic improvement in this 
equipment. The requirement that 
draft gears approved under these 
specifications must be applied to 
new cars has been in effect only 
two years, and only since Janu- 
ary 1, 1935, for new draft gears 
applied to any cars; thus far ap- 
proximately 84,000 cars have 
been so equipped. For the pur- 
pose of expediting removal from 
service of the most inefficient 
gears a number of such gears 
have been designated as obsolete, 
and only scrap value is allowed 
for replacements or parts. There 
are some 2,000,000 freight cars 
in service equipped with draft 
gears other than the approved 
standard, and for the purpose of 
improving the condition of these 
draft gears until they can be re- 
placed by standard gears the 
present recommended practice 
rules provide that when cars are 
on repair tracks for periodic air 
brake attention by owners, defec- 
tive parts of draft gears will be 
renewed and if the draft gear is 
defective or the total slack ex- 
ceeds 1% inches the draft gear 
will be removed for examination. 
Excessive free slack in draft 
gears is a hazard to train opera- 
tion, and the present rules which 
are designed to effect a prompt 
and general improvement in this 
respect should be rigidly ob- 
served. 

Brakes, draft gears and car 
trucks, adequate in design and 
maintained in efficient condition, 
are essential to the safe operation 


of modern freight trains. Due 
recognition should be accorded 
to mechanical department officials 
and employees for the construc- 
tive action which has been taken 
by them to provide these essen- 
tials, and the measures which 
have thus been inaugurated 
should be vigorously supported 
and pressed to a conclusion. 


ER OE TEE AERE, 
COMMENDS MECHAN- 


ICAL DEPARTMENT 
FORCES 


by JOHN M. HALL 


Chief Inspector, Bureau of 
Locomotive Inspection, Inter- 
state Commerce Commission 


Contemplated changes in 
design shculd be carefully 
checked with Bureau 


URING the past five years 

the railroad ^ mechanical 
forces have been subjected to 
economic pressure unprecedented 
in the history of American rail- 
roads. Financial conditions have 
resulted in drastic cuts in me- 
chanical department appropria- 
tions, in many cases to a point 
where, even after consideration 
of every possible economy, the 
problem of proper maintenance 
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of equipment appeared almost 
without solution. Yet the me- 
chanical men have carried on and 
results show how well they have 
succeeded. 

We of the Bureau of Loco- 
motive Inspection appreciate the 
helpful cooperation from mechan- 
ical officials and employees, also 
many operating officers, which 
has generally been encountered, 
for we are not unmindful that, 
without such cooperation, we 
could not have achieved the re- 
sults obtained, and I am quite 
sure that this cooperation is a re- 
flection of our efforts to perform 
our duty in the enforcement of 
the law and rules in an intelli- 
gent, reasonable and practical 
manner. 

The purpose of the Locomo- 
tive Inspection Act as expressed 
in the title is “* * * to promote 
the safety of employees and trav- 
elers upon railroads * * *," and 
reference to the large decrease in 
the number of casualties since its 
enactment will show how well the 
law has fulfilled its purpose. The 
rules formulated under the law 
are based upon recognized mini- 
mum standards of safe and prop- 
er mdintenance. Were it not for 
the existence of the law and rules 
it is quite probable during the 
past several years that additional 
reductions in mechanical depart- 
ment appropriations would have 
been made with consequent tell- 
ing effect on the condition of lo- 
comotives and the record of cas- 
ualties. Success in enforcement 
of any law is dependent to some 
extent upon the recognized need 
for the law and benefits to be 
obtained from compliance with 
its requirements. 

Better maintenance of locomo- 
tives, with resulting decrease in 
number of accidents and econo- 
mies in operating costs resulting 
from this improvement in condi- 
tion of power are conclusive evi- 
dence of the necessity for this law 
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and the success thus far attained 
in its enforcement. 

One feature upon which I may 
comment is a tendency to make 
certain changes in the develop- 
ment of the locomotive which do 
not conform to present require- 
ments and then, on the pretext 
that these changes were not con- 
templated at the time the rules 
were approved and present de- 
sign is such that the requirements 
cannot be met, ask that excep- 
tions be made. Some instances 
of this nature have óccurred in 
the past in which it has subse- 
quently been found that there was 
no necessity for the claimed ex- 
emptions. When changes in de- 
sign are contemplated we would 
emphasize the advisability of ex- 


amination of pertinent rules and, 
in case of apparent conflict with 
or restriction of the proposed de- 
sign, suggest that the question be 
discussed with this bureau in or- 
der that violations may be avoid- 
ed. It is desirable that proper 
consideration be given to new de- 
signs that they may comply with 
the requirements rather than to 
proceed with the changes and 
then attempt to stretch the struc- 
tures of the law to cover them. 
When changes in or new rules 
are thought desirable, the modus 
operandi is plainly set out in Sec- 
tion 5 of the law. However, it 
is pointed out that such changes 
are not effective until they have 
been approved by the Interstate 
Commerce Commission. 


MECHANICAL OFFICERS CHALLENGED 


Success in competing with 
other types of carriers will 
depend on proper equipment 


by OTTO S. BEYER 


Director, Section of Labor 
Relations, Federal 


Co-ordinator of Transportation 


UST as in the days of Ste- 

phenson, motive power and 
rolling stock are still the chief 
physical instruments of railroad 
transportation. But the railroads, 
because of new ways of utilizing 
power for the movement of ve- 
hicles, no longer enjoy the mon- 
opoly of transportation they once 
did. The challenge to the rail- 


roads because of these develop- 
ments is therefore chiefly a chal- 
lenge to those to whom the fu- 
ture of the mechanical equipment 
is entrusted. If they are success- 
ful in designing and building 
equipment which will permit of 
operating short, light trains and 
furnishing frequent, rapid serv- 
ice, the railroads stand to hold 
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their own in the struggle which 
now confronts them. | 

In the circumstances, it Ъе- 
hooves all who have to do with 
the mobile plant of our railroads 
to visualize the needs of the time 


and, as a first step, agree that co- 
ordinated research in the field of 
railroad equipment engineering 
and utilization is indispensable to 
genuine progress in the rehabili- 
tation of the railroad industry. 


I for one would like to see the 
mechanical personnel of our rail- 
roads—officers, technical experts 
and mechanics—assert themselves 
in no unmistakable terms on this 
matter. The time is ripe! 


SHORT HAUL PASSENGER PROBLEM 


HERE аге few railroad 

problems more perplex- 
ing than that of how to de- 
velop short-haul passenger traf- 
fic. Primarily, of course, this is 
a matter for the traffic depart- 
ment to worry about, but it con- 
cerns mechanical department offi- 
cers also because the answer may 
have to come from them. 

Some railroad men are con- 
vinced that the local passenger 
business is “gone for good." 
Granting that the situation is not 
encouraging, the fact remains 
that local passenger traffic must 
not be "gone for good" from the 
railways. It is a vital necessity 
if the railroads are to make a 
comeback as passenger carriers. 

The elements of the short-haul 
passenger problems can be sim- 
ply stated. This business is 
moving now largely in private 
automobiles, and the automobile 
is chosen because it is cheap, it is 
convenient, it is fast, and it is 
comfortable. These are the serv- 
ice features which the railroads 
must offer if they want the busi- 


by JOHN C. EMERY 


Director, Passenger and 
Merchandise Service, Section of 
Transportation Service, Federal 
Co-ordinator of Transportation 


ness. What type of vehicle can 
the railroads employ to fill the 
bill? 

Cheapness means a low rate of 
fare, so the railroad vehicle must 
be economical in operating cost. 
Convenience means frequent 
service even over light-traffic 
lines, so the railroad vehicle must 
be small enough to permit the 
operation of several schedules a 
day at low cost. Speed means 
rapid acceleration as well as abil- 
ity to maintain a fast pace, so the 


Mechanical department 
must furnish equipment to 
provide cheap, convenient, 
fast and comfortable service 


railroad vehicle must have ade- 
quate power, but not so much 
as to interfere with economy. 
Comfort means easy riding, so 
the railroad vehicle must be de- 
signed to roll as smoothly and 
seat the passengers as comfort- 
ably as a limited train. 

Those are the specifications, 
and they indicate at a glance the 
kind of vehicle which will em- 
body them. The highway motor 
coach comes close to matching 
the specifications, but so much 
progress has been made lately in 
the design of light rail units that 
there is great hope for these. 

Mechanical department offi- 
cers can render an invaluable 
service to the railways by giving 
their full support to the further 
development and refinement of 
the light rail passenger car. The 
car that will help solve the short- 
haul passenger problem will pay 
handsome dividends to the rail- 
ways. 
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Steam Rate and Indicated 
Horsepower of Locomotives 


HE overall efficiency of a locomotive may be divided 

into three parts: The engine or cylinder efficiency, 
the boiler-combustion efficiency, and the machine effi- 
ciency. A measure of the cylinder efficiency is the steam 
rate, or steam consumption per indicated horsepower- 
hour. In the past this has been determined by measur- 
ing the indicated horsepower and the steam to the en- 
gines, and dividing the second by the first. It is some- 
what difficult, on a road test, to determine these values 
accurately. The indicated horsepower can be calculated 
when the mean effective pressure in the cylinders and the 
speed are known. The mean effective pressure in the 
cylinders is found by means of an indicator. The accu- 
racy of the indicator depends upon the accuracy of the 
reducing motion from the crosshead to the indicator 
drum, the pencil motion on the indicator, the spring, and 
the area of the piston. With careful workmanship and 
calibration these errors are fairly small. It is more diffi- 
cult, particularly at high speeds, to guard against errors 
due to inertia of the moving parts and to vibration of 
the apparatus. 

Having obtained the mean effective pressure it is nec- 
essary to know the speed in order to calculate the indi- 
cated horsepower. ` А speed indicator is again a source 
of error, and if speeds are obtained by taking the time 
between mileposts the speed at the time the indicator 
card is taken may differ from the average between mile- 
posts. 

The next step in the calculation of the steam rate is to 
measure the steam to the engines. This is usually done 
by measuring the water fed to the boiler from the tender 
tank and subtracting the steam to the auxiliaries such 
as the air compressor, boiler feed pump, stoker, steam 
used for heating the train or for other train services, and 
steam wasted from the safety valve, injector overflow 
and blower. Errors arise, of course, in the measurement 
or calculation of each of these quantities. 

Since the accurate measurement of the steam rate de- 
pends upon the accurate measurement of the mean eí- 
fective pressure, speed, boiler evaporation, steam to 
auxiliaries, and steam wasted, it can readily be seen that 
the correct determination of the steam rate on a road 
test, using the test procedure outlined, is difficult. The 
suggestion has been made? that the steam rate be deter- 
mined by means of the observation of the difference in 
heat content of the steam in the steam pipe and the ex- 
haust. It is the purpose of this paper to show that, with 
reasonable precautions, this can be done on most locomo- 
tives with good accuracy and far less trouble than by 
using the indicator. 


Theory of Measurement 


The first law of thermodynamics states that “heat and 
mechanical energy are interconvertible and can neither be 
created nor destroyed." For steady-flow conditions, 
such as are obtained with an engine, it follows that “For 
any prime mover operating under these conditions the 

! Abstract of a paper contributed by the Railroad Division and 
at the лаш! meeting of the American Society of Mechanical 

3, 1935. 
2 Research engineer, the Superheater Company. 
2“Some Experimental Results From a Three-Cylinder Compound Loco- 


motive,” by wford H. Fry, Proceedings, Institution of Mechanical 
Engineers, 1927, vol. 2, p. 923. 
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By Arthur Williams’ 


A simple method of determin- 
ing the steam rate by measure- 
ment of heat drop without tak- 
ing indicator cards —Horsepow- 
er calculated by using exhaust 
nozzle as a flowmeter 


energy delivered by this apparatus in any unit of time is 
equal to the difference of the heat contents at entrance 
and exit from the apparatus, for the entire amount of 
working substance flowing in this unit of time, minus 
the radiation and conduction losses from the appara- 
tus. 

With superheated steam, if the temperature and pres- 
sure are known, the heat content can be obtained from 
steam tables. With saturated steam it is necessary to 
know the percentage of moisture. To measure the tem- 
perature of the exhaust steam from locomotive cylinders, 
when it is superheated, is simple. To measure the 
amount of moisture in the exhaust steam accurately, 
when it is saturated, is difficult, if not impossible. Ac- 
cordingly, the method described is limited to those cases 
where there is superheat in the exhaust steam. Since 
most locomotives in main-line service have some super- 
heat in their exhaust, this limitation is not very import- 
ant. It must, however always be borne in mind. 

Knowing the temperature and pressure of the admit- 
ted steam and the exhaust steam, the two heat contents 
can be obtained from steam tables. The difference be- 
tween the two gives the heat drop in B.t.u. per pound of 
steam. This heat drop is equal to the work done in the 
cylinders per pound of steam, plus the heat lost through 
radiation. The radiation loss is relatively small, and, if 
desired, can be allowed for. One horsepower-hour is 
equal to 2,545 B.t.u. Dividing 2,545 by the heat drop 
per pound of steam will give directly the pounds of 
steam per indicated horsepower hour. It makes no dif- 
ference what processes are taking place in the cylinder, 
whether adiabatic, isothermal, or, as is actually the case, 
a turbulent process which does not follow any definite 
law. In the extreme case, where steam is leaking by the 
piston, with no work being done, the heat content would 
be the same in the steam pipe and in the exhaust, with 
due allowance for radiation. This case is ths same as 
that of the well-known throttling calorimeter. 


Value of Method for Locomotive Tests 


Since it is only necessary to measure the temperature 
and pressure in the steam pipe and in the exhaust from 
the cylinders, the test apparatus is relatively simple. It 
is possible for one man in the cab to take all necessary 
readings. This may be contrasted with the test appara- 
tus and test crew necessary for determining the steam 
rate by using indicators. 

It is obvious that where a complete test by taking indi- 


4 "Heat-Power Engineering." by Barnard, Ellenwood and Hirshfeld. 
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cator cards would not be justified, a test using the heat- 
drop method can be run with a low expenditure, and the 
various design features which influence cylinder perform- 
ance can be studied as often as desired. | 

The following design features are commonly in ques- 
tion: 

(1) Boiler pressure, since it controls the pressure in the steam pipe. 

(2) Throttle and dry pipe. The pressure drop through these affects the 
pressure in the steam pipe. 

(3) Steam temperature in the steam pipe, and superheater design. 

(4) Size and design of valves and cylinders. 

(5) Valve setting. 

(6) Exhaust nozzle, both size and shape. 

The necessary readings for obtaining the steam rate 
can be taken at frequent intervals, so that a complete 
picture is easily obtained of the locomotive performance 
at various speeds and rates of working. Even when tests 
are being made on the combustion efficiency of, and heat 
transfer in, the boiler, it is desirable to measure the 
steam rate and cylinder efficiency, so that the results may 
be more closely analyzed. 


Methods of Measurement and Sources of Error 


The instruments used in measuring temperature and 
pressure should be as accurate as possible and suitable 
tor use in road tests on locomotives. In order to obtain 
a better understanding of the relation between errors 
and accuracy, Fig. 1 has been prepared. In this figure 
the four curves show the effect of errors in measure- 


Error in Calculated Steam Rate- Per Cent 


9 &L ?. 45 6 т 8 9 1 I 
Error in Reading- Deg.F. or Lb.per sq. in. 
Fig. 1—Effect of errors in readings on calculated 
steam rate 


ment of the steam-pipe temperature, steam-pipe pressure, 
exhaust-steam temperature, and exhaust-steam pressure, 
on the steam rate. An error of 2 lb. per sq. in. in meas- 
uring the steam-pipe pressure will cause an error of 0.1 
per cent in the calculated steam rate. An error of 1 Ib. 
per sq. in. in the measurement of the exhaust pressure 
will cause an error of 0.14 per cent in the steam rate. 
To measure the steam-pipe pressure to within 2 lb. per 
sq. in. and the exhaust pressure to within 1 lb. per sq. 
in. calls for only reasonably accurate test gauges. It 
may be necessary to make a correction for the hydrostatic 
head, due to the water in the pipe connecting the pres- 
sure gauge and the point where it is tapped into the 
steam pipe or exhaust pipe. 

Measurement of steam-pipe and exhaust-steam tem- 
peratures calls for more careful consideration. If they 
can be measured with a maximum error in each of 1 
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deg. F. the resulting error in the steam rate will be 0.68 
per cent. If measured with a maximum error in each 
of 2 deg. F. the error in the steam rate will be 1.35 per 
cent. Adding to these figures the errors due to steam- 
pressure measurements gives a total error of 0.92 per 
cent if temperatures are measured to within 1 deg. F. 
and 1.59 per cent if measured to within 2 deg. F. 

The apparatus described has been used with good 
results. It is not meant to infer, however, that this is 
the only apparatus suitable for measuring temperatures 
to within 1 or 2 deg. F. Other means will be mentioned. 

Temperatures are measured with thermocouples con- 
structed as shown in Fig. 2. Wires used are iron and 
constantan, purchased in lengths. Samples of each 
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length are calibrated, with reference to a thermometer 
certificated by the Bureau of Standards. The wires are 
led through porcelain insulators to a steel plug welded 
in the end of a piece of 14-in. pipe. The wires are brought 
through small holes drilled in the steel plug, bent over, 
and, the ends covered with silver solder. This gives a 
thermocouple which is tight against steam pressure and 
will follow any change in temperature rapidly. The 
thermocouple is screwed into a socket which, in turn, 
is screwed into the steam pipe. This gives a steam space 
surrounding the thermocouple all the way up to the 
thermocouple head, which serves to minimize any er- 
rors due to conduction along the thermocouple pipe. The 
steam pipe thermocouple illustrated in Fig 2, is screwed 
into the steam pipe in any convenient place. 

The exhaust-steam temperature is measured, not in the 
exhaust passage, but in the exhaust stand. . It has been 
the common practice in the past to measure the exhaust- 
steam temperature in the exhaust passage close to the 
steam chest. This has been standard practice on the 
Pennsylvania in the tests at Altoona on the locomotive 
test plant. It is stated in several of the road's publica- 
tion's that the exhaust-steam temperature measure- 
ments are believed to be higher than the true tempera- 
tures. The reason given is as follows: 

During admission of the steam into the cylinder, heat is transferred 
from the steam to the cylinder walls and head. As the steam expands 
and becomes cooler this heat transfer stops and then reverses, so that 
during the exhaust stroke heat is being transferred from the cylinder 
to the exhaust steam. After release, when the pressure in the cylinder 
is higher than the average exhaust pressure, there occurs a sudden rush 
of steam, which by reason of its high velocity does not have time to 
absorb very much heat from the cylinder walls. As the piston moves on 


the exhaust stroke the steam, which is now moving more slowly, is heated 
up by the cylinder walls, with a rise in temperature. 
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Fig. 3—Exhaust-stand thermocouple and pressure- 
gage connection 


It is stated that the investigators believe the sudden 
rush of relatively cool steam at release does not register 
properly on the thermometer in the exhaust passage and 
that this thermometer is influenced more by the slow- 
velocity high-temperature steam during the exhaust 
stroke. ; 

In measuring any fluctuating steam temperature it is 
desirable to provide for as much mixing of the steam as 
possible. Accordingly, the exhaust-steam thermocouple 
is located in the exhaust stand so that the steam passes 
through a chamber of some volume and with several 
bends before the temperature is measured. Also a ther- 
mocouple applied in one side of the exhaust stand will 
measure the temperature of the exhaust from both ends 
of one side of the engine, and the thermocouples applied 
in both sides of the exhaust stand will measure the ex- 
haust-steam temperatures from all four ends of the 
locomotive cylinders. 

The accuracy of the assumption that better tempera- 
ture measurements could be made in the exhaust stand 
than in the exhaust passage was tested on a locomotive 
in main-line service. On this particular test an observer 
was riding on the front of the locomotive and simultan- 
eous readings were taken of the exhaust-steam tempera- 
ture with a thermometer in the exhaust passage close to 
the steam chest, and a thermocouple in the exhaust stand. 
The average of a number of readings showed the ob- 
served exhaust-passage temperature, as indicated by the 
thermometer, to be 345 deg. F. and the observed 
exhaust-stand temperature, as indicated by the thermo- 
couple, to be 325 deg. F. In other words, if the exhaust- 
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stand temperature is taken as being accurate the tem- 
perature measured in the exhaust passage close to the 
steam chest was reading 20 deg. high. This figure would 
vary no doubt with the class of engine and conditions 
ot working, but it is evident that measurements taken of 
the exhaust-steam temperature in the exhaust passage 
close to the steam chest are subject to considerable error. 

The application of the thermocouple—constructed the 
same as in Fig. 2—to the exhaust stand is shown in 
Fig. 3. А 12-ш. standard pipe is screwed into the 
exhaust stand and brought out through the smokebox 
front. The thermocouple is slid into this 4-in. pipe, 
which provides an insulating jacket and also permits 
easy removal. 

The thermocouple electromotive force is measured with 
a Leeds & Northrup potentiometer, a well-known means 
of measuring temperatures in connection with thermo- 
couples, and suitable for locomotive testing. Because of 
severe vibration there is always the possibility of a 
broken strand in one of the thermocouple wires, or a bad 
contact. With a direct-reading pyrometer this would 
throw the instrument off but with a potentiometer it 
would make no difference, as long as the wiring was 
good enough to provide a circuit. 

With the galvanometer mounted in the potentiometer 
case as sent out by the makers, the vibration of the loco- 
motive is sufficient to upset ‘the galvanometer needle. 
In order to obviate this difficulty, the galvanometer is 
mounted on a board with a spring suspension as shown 
on Fig 4. This board, held by the observer, also serves 
for writing down the data. The observer’s body will 
absorb most of the shocks from the vibration of the 
locomotives and, with the spring mounting of the gal- 
vanometer, no trouble will be found in taking readings. 
The potentiometer is mounted on a bracket and the gal- 
vanometer wired to the potentiometer by means of two 
copper wires of sufficient length to allow freedom of 
movement to the observer. 

The thermocouples are connected to a rotary switch 
in the cab by means of which each one in turn may be 
put into the potentiometer circuit. The wiring diagram 
is shown in Fig. 5. A thermocouple measures the differ- 
ence between the temperatures of the hot and cold junc- 
tions and consequently it is necessary to know the tem- 
perature of the cold junction and to connect the hot 
and cold junction in such a way that no other electro- 
motive force is set up. As in Fig 5, the thermocouples 
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are connected with special extension leads to a connect- 
ing strip located at some convenient spot near the front 
of the locomotive. These extension leads are of the same 
material as the thermocouple wire, so that no electro- 
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Fig. 6—Cold junction 


motive force is set up at their junction. This connecting 
strip is mounted in a closed metal box, so that all junc- 
tions will be at the same temperature. From the con- 
necting strip copper leads are run to the rotary switch 
in the cab. The common wires from the rotary switch, 
which are connected to each thermocouple in turn, are 
connected with copper leads forward to the connecting 
strip and from there connected with the special extension 
leads back to the cab. The ends of these leads are 
joined to copper wire, which is connected to the potentio- 
meter. This junction of the extension lead and the cop- 
per wire forms the cold junction, Fig. 6, and is placed 
in a piece of 34-in. pipe. The thermometer and cold 
junction will be at the same temperature and will not be 
affected by stray air currents. As many thermocouples 
as desired can be wired with extension leads to the con- 
necting strip at the front of the engine and the single 
extension lead going back to the cold junction will 
automatically refer the cold junction from the connect- 
ing strip to the cab. uM : 

For accuracy in measuring the steam rate it is desir- 
able to have thermocouples in both steam pipes and both 
sides of the exhaust stand. The temperatures should 
not vary much from side to side, but with the two sets 
of thermocouples a true average can be obtained. 

Instead of using thermocouples the temperatures can 
be measured with even greater accuracy by using plati- 
num resistance thermometers. 

It has already been pointed out the heat drop from 
the steam pipe to the exhaust includes radiation from 
the steam pipes, steam chests, cylinders and exhaust 
passages. For atypical 4-6-2 type locomotive, this radia- 
tion loss has been calculated to be approximately 0.42 
per cent of the heat drop with the engine standing still 
and 0.83 per cent of the heat drop with the engine run- 
ning at 100 mph. This radiation loss can be allowed 
for, but it is obvious that inaccuracies in its determina- 
tion will be negligible in its effect on the calculation of 
the steam rate. 


Road Tests of Locomotives 
Table I shows the results obtained on road tests of a 
2-8-2 type locomotive in fast freight service. The object 
of the test was to determine the effect on the engine 
formance of a special design of superheater unit. 
Fests, Nos. 1-12, were first run with the standard Type 
A superheater in place. The special superheater was 
then installed in place of the Type A and further tests, 
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Table I—Test of 2-8-2 Type Locomotive 


Steam pressure 
ponas bie a Temperature 


Steam 
Cutoff, pipe, Exhaust, Steam Exhaust Steam 
Test Ton- Speed per b. рег  lb.per pipe, steam, rate, lb. 
No. nage  m.p.h. cent sq.in. sq.in. deg. F deg. F per i.hp.-hr. 
1 3779 30.7 44 149.9 11.2 641 318 17.59 
2 3879 24.0 48 149.0 12.6 639 327 18.13 
3 2016 42.4 40 147.7 12.5 597 291 18.62 
4 3000 28.8 49 145.7 12.2 644 325 17.80 
5 3532 27.8 48 144.2 11.4 628 318 18.34 
6 2690 32.0 43 142.5 12.7 635 325 18.21 
7 2629 34.3 42 142.9 12.5 633 320 18.09 
8 2699 30.6 46 149.2 13.0 625 314 18.41 
9 2819 29.3 44 144.4 13.3 621 306 18.22 
10 3760 27.6 45 154.8 12.6 641 318 17.58 
11 4200 27.3 46 155.7 12.6 632 306 7.40 
2 3476 33.3 42 147.3 12.5 642 327 17.93 
Avg. 3207 30.7 45 148.0 12.4 632 316 18.03 
13 3637 29.8 49 159.2 13.0 707 357 15.80 
14 3718 28.5 49 157.7 12.8 724 365 15.39 
15 3680 33.4 47 165.5 9.7 710 354 15.68 
16 3701 30.8 47 162.7 12.0 683 348 16.69 
17 2966 28.1 49 164.0 13.0 716 367 15.87 
18 2623 31.9 47 162.3 14.2 705 379 16.97 
19 2660 38.0 47 156.7 14.3 692 352 16.40 
<0 3067 37.2 45 164.7 11.6 689 334 15.84 
21 3789 31.4 47 161.1 12.4 680 347 16.92 
22 32.0 45 160.4 11.2 677 357 17.53 
23 36.9 43 163.7 10.0 666 347 7.71 
24 37.6 47 159.8 14.5 718 395 17.21 
25 29.8 45 159.4 12.4 712 375 6.48 
26 2580 36.6 46 157.0 14.1 680 362 17.62 
27 3670 26.3 55 156.8 14.0 690 367 .21 
28 3400 31.6 49 155.3 13.3 676 355 17.61 
29 3382 27.7 48 160.3 11.3 693 354 6.48 
30 4112 30.8 48 162.7 11.9 681 351 17.02 
31 3354 31.7 48 162.7 13.5 690 357 16.79 
32 2754 37.4 43 161.9 11.8 675 350 17.38 
Avg. 3318 32.4 47 160.7 12.6 693 359 16.73 


1—Tests 5 and 12 were made with 90 per cent throttle opening. All 
other tests were with full throttle. 

_2—For tests 1-12 boiler pressure averaged 16.3 Ib. higher than steam 
Pipe pressure and for tests 13-32 the average was 22.4 lb. higher. 


Table II—Test of 4-6-2 Type Locomotive 


f —Pressure—, 
Steam rc Temperature—, 
pipe, Exhaust, Steam Steam 
Test No. of Ton- Cutoff, Ib. per lb. рег ipe, Exhaust, rate, Ib. 
No. cars mage percent зд. іп. sq. in. ей. Е. deg. Е. per i.hp.-hr. 
1 5 571 25 202 11.6 700 356 16.47 
2 5 573 25 205 11.6 715 354 15.60 
3 5 573 27 207 12.5 709 343 15.41 
4 5 571 25 210 12.9 705 355 16.19 
5 6 644 25 207 12.4 691 339 16.18 
6 6 636 26 205 13.2 711 359 16.00 
7 5 569 25 205 10.9 699 337 15.61 
8 5 558 25 211 12.5 719 360 15.69 
Аук 587 25.4 207 12.2 706 350 15.89 
9 6 643 25 213 11.4 748 360 14.37 
10 6 643 26 211 11.5 749 359 14.28 
11 6 644 25 214 10 748 356 14.21 
12 7 715 26 213 13.6 749 371 14.79 
13 6 643 25 210 13.0 748 362 14.40 
14 6 643 26 209 13.3 745 358 14.58 
Avg. 655 25.5 212 12.1 748 361 14.41 


Nos. 13-32, were run. No attempt was made to obtain 
special conditions with reference to the running. The 
engine was in regular service, pulling whatever trains 
were assigned to it with various engine crews. The loco- 
motive would run for half a division, take on water, and 
then finish the run to the end of the division. Each test 
shown in Table I is the average of readings taken every 
two miles for about 40 to 50 miles, representing about 
half a division. After starting, several miles were allowed 
before readings were commenced in order that condi- 
tions might become reasonably constant. A caboose was 
carried back of the locomotive as a test car. The thermo- 
couples were all wired to the caboose, where the tem- 
peratures were read by an observer with the potentio- 
meter and rotary switch. The wiring connection be- 
tween the caboose and tender was arranged to be easily 
connected and disconnected. Temperatures were meas- 
ured on the left side only. 

The method of testing was successful and the readings 
obtained were consistent and reasonable. The increase 
in steam temperature with the special type of super- 
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heater showed a decrease in steam rate, in line with other 
tests. This will be referred to later, when the accuracy 
of the heat-drop method is discussed. 

Table II shows the results obtained in a similar test 
on a 4-6-2 type locomotive in fast passenger service. 
In this case temperatures were measured in both steam 
pipes and in both sides of the exhaust stand. The 
variation from side to side was not very great, but was 
enough to be significant. The potentiometer and rotary 
switch were mounted in the cab and even at the highest 
speeds the galvanometer mounting shown in Fig. 4 was 
satisfactory. As in the test records in Table I the increase 
in steam-pipe temperature showed a decrease in steam 
rate, as would be expected. The readings of the steam- 
pipe temperature, exhaust-stand temperature, and steam 
rate are more consistent than those shown in Table I. 
This is because the weight of the train did not vary 
much. Only two crews were used for all the tests, and 
the time-table schedule was kept more closely. 


Accuracy of Heat-Drop Measurement 
of Steam Rate 


It is difficult to estimate the absolute accuracy of the 
steam rate as determined by the proposed method. In a 
number of tests, particularly those made at the Altoona 
testing plant of the Pennsylvania, measurements were 
taken of the exhaust steam temperature. This tempera- 
ture was always measured in the exhaust-steam passage 
close to the steam chest, and, as already pointed out, the 
readings cannot be taken as being accurate. Conse- 
quently, it is not possible to compare the steam rate as 
obtained in these tests from the heat drop and as ob- 
tained from the indicator cards, except in a general way. 

Some idea of the possible accuracy of the heat-drop 
method can be obtained from Fig. 7. In this figure 
steam rate is plotted against temperature in the steam 
pipe. Curve 1 is taken from Pennsylvania bulletin No. 
24, published in 1914, entitled "Superheater Tests," the 
tests described being made on a Pacific-type locomotive. 
The only changes throughout the test were the length and 
arrangement of the superheater units. All points shown 
on Curve 1 are for a constant cutoff of approximately 
40 per cent and a consistent speed of approximately 
240 r.p.m. The steam-pipe pressure varied from 170 to 
195 lb. Curve 2 is plotted from the results given in 
Table I. These tests were run at approximately 45 per 
cent cutoff, with a steam-pipe pressure of from 145 to 
165 Ib. 

On account of the lower steam-pipe pressure it would 
be expected that Curve 2 would lie above Curve 1, show- 
ing a higher steam rate for the same steam temperature. 
The general trend of Curve 2 is the same as that of Curve 
1. Another measure or indication of the accuracy of the 
results is the scattering of the points about the average 
line. It must be remembered that the tests for Curve 1 
were made on a stationary test plant, with speed, cup-off, 
and horsepower closely controlled. The tests for Curve 
2 were made in regular service, with a large variation in 
speed and tonnage, and with a number of different 
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crews operating the locomotive. In view of this it is 
thought that the scattering of the points for Curve 2 
compares favorably with the scattering for Curve 1. 


Measurement of Indicated Horsepower 


It was pointed out by L. K. Botteron, in the Railway 
Mechanical Engineer, July, 1930, that the exhaust nozzle 
of a locomotive could be considered as a flowmeter. 
From the exhaust pressure and temperature the velocity 
of the steam in the exhaust nozzle tip can be determined. 
Using the connections for pressure and temperature as 
shown in Fig. 3, it is necessary to apply a correction 
for the velocity of the steam at the point where the pres- 
sure is measured. The usual formula for determining 
the velocity of steam in a nozzle is 

У: = 223.7 У Ну-Н;...................... 0] 
where Уз = outlet velocity, ft. per sec. 
Hic inlet heat content, B.t.u. per Ib. 
Н» = outlet heat content, B.t.u. per lb. 

In order to allow for the velocity of the steam at the 
point where the pressure is measured it is necessary to 
use the more exact formula 


V2? - Уз 
= 778 (Н,-Н,).................... [2] 


g 
where V, = inlet velocity, ft. per sec. 


From a knowledge of the pressure and temperature in 
the exhaust stand the quantity Hı is determined. From 
a Mollier diagram the quantity Но is obtained, since the 
steam expands adiabatically and the entropy is the same 
at points 1 and 2. The pressure at point 2 is the pressure 
in the smokebox, and from the entropy and pressure 
the specific volume can be determined. Since the same 
weight of steam is flowing by points 1 and 2, the relation 
between V, and Г. is 

Vie Vax—x— setis tt nnn [3] 
where A; = area of exhaust stand where RCM is measured, sq. ft. 
Аз = агеа of exhaust tip, sq. ft 


vi — specific volume at inlet, cu. ft. per Ib. 
уз == specific volume at outlet, cu. ft. per Ib. 


Substituting this value of V, in equation [2] gives 
АҮ; ) ? 
ре 
A’v | 
2g 


= 778 (Н1-Н,)................ (41 
from which Иә, or the velocity in the exhaust tip, can 
be calculated. The flow of steam through the exhaust 
tip is equal to the velocity multiplied by the area, multi- 
plied by the density, multiplied by a coefficient. It was 
assumed in the article by Botteron that this coefficient 
would be unity. Using this assumption the author has 
obtained some results which agreed fairly well with the 
measurement of water from the tender tank. It is felt 
that for better accuracy it would be desirable to calibrate 
the exhaust tip by means of a standing or blowdown 
test. It would be possible for any railroad to establish 
the coefficient for their design of exhaust tip and then to 
use the exhaust-stand pressure and temperature meas- 
urements to give accurate readings of the flow of steam 
through the exhaust tip. By making suitable corrections 
for the steam flowing from the exhaust to the feedwater 
heater or exhaust-steam injector and for the steam flow- 
ing from the auxiliaries to the exhaust passage the 
weight of steam to the engine can be calculated with 
fair accuracy. These readings would give the flow of 
steam to the engines at any instant during a run. When 
the steam rate is known, as obtained from the heat-drop 
measurements, the indicated horsepower, at any instant, 
can be obtained by dividing the steam to the engines 
by the steam rate. This enables the indicated horsepower 
to be determined by measuring the temperature and 
pressure of the steam in the steam pipe and in the 
exhaust stand. 
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Pullman Air-Conditioning 
Holdover Feature 


HE direct mechanical air-conditioning system, sup- 
plied by the Pullman-Standard Car Manufacturing 
Company, is designed to meet the full air-cooling require- 
ments when train stops are frequent and stand-by power 
is available at terminals. To meet the condition of ex- 
ceptionally frequent or long stops and inconvenient or 
inadequate stand-by power at terminals, an exclusive 
Pullman holdover feature has been developed and in- 
stalled, as shown in the illustration. This consists essen- 
tially of a holdover tank from which an inexpensive 
solution of non-corrosive, non-poisonous liquid is auto- 
matically circulated through a coil adjacent to the evap- 
orator whenever the train stops and the temperature 
would otherwise rise in the car. When the compressor 
is not cooling directly, it freezes ice out of this solution 
into horizontal ice columns. If the temperature rises in 
the car due to lack of power to operate the compressor, 
the cold liquid surrounding the ice columns is automatic- 
ally circulated through a cooling coil by a thermostat 
which actuates a 32-volt motor-driven pump. 

With the axle-driven compressor operating at full 
capacity it is possible to charge the holdover tank 
in 134 hours. The tank will then provide a cooling 
capacity which is about equal to that obtained by 
operating the compressor by a 12-hp. motor, which 
receives its power from a 1,000-ampere hour storage 
battery, starting at'full charge and running until the 
automatic cut-off disconnects the motor at 27.5 volts. 
This amounts to a little more than half the total ca- 
pacity of the storage battery. The remaining capacity 
is usually withheld from the compressor motor to pro- 
vide insurance for car lighting and other auxiliaries. 


5, ову. * atu" 

Partial view of Pullman air-conditioning equipment as 

applied underneath a car—Holdover tank in right fore- 
ground 


This thermal storage unit of the Pullman system is 
simple and positive in operation, and can be repeatedly 
charged and discharged without detrimental effect. It is 
charged during the time when compressor operation is 
not required for cooling or in the yards before train de- 
parture. It is said to require little maintenance as the 
only moving parts are a small motor-driven pump and 
the control switches. 

The holdover tank proves its value especially on runs 
with long stops, being automatically recharged enroute 
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between stops. Continuous cooling is thus provided, as 
the compressor functions above 8 to 10 miles per hour 
and the holdover handles the cooling at speeds below 
this point and during stops. The Pullman direct mechan- 
ical system with the holdover feature is designed to afford 
maximum economy in producing continuous cooling and 
this method of storing energy is exclusively a Pullman 
feature. 


Air Inlets 
To Ashpans* 


HE Canadian National, which operates in severely 

cold districts, reports the use of an air deflector in 
conjunction with the ashpan. This deflector is bolted 
to the bottom of the mud ring. Its function is to deflect 
the cold air from the side sheet to a point where it 
must pass through the fire. This road also reports a 
method of packing the space behind the side grate car- 
rier bar with asbestos, as shown in one of the illustra- 


Air inlet to ashpan and asbestos packing behind side grate 
carrier bar on Canadian National 


Position of Air-Regulator Wing when open 
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Automatic ash pan damper оп С. & О. locomotives 


tions, to eliminate the corrosion of the side sheet at the 
lower area caused by the products of combustion. 

A drawing was also submitted of an automatic ashpan 
damper designed to save fuel and to increase the life of 
firebox sheets. This damper has been in service on a few 
Chesapeake & Ohio engines for some time with results 
which have thus far been highly satisfactory. The oper- 
ation of this damper will be easily understood from the 
drawing. 


* Abstracted from a committee report on ''Staybolt Leakage and Crack- 
ing of Firebox Sheets" submitted at the September, 1935, meeting of the 
Master Boiler Makers' Association, as given in the proceedings published 
in the October, 1935, issue of the Boiler Maker and Plate Fabricator. 
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EDITORIALS 


1936 
“Forward?” “March?” 


“Why attempt to do something the ‘Boss’ does not want 
you to do?” Thus writes an officer of one of the so- 
called minor mechanical associations in reply to a sug- 
gestion that special efforts be put forth to revive the 
work of the association. Fortunately for the railroads, 
this is not the spirit in which most of the officers of 
the mechanical associations are facing the situation. 
The messages in the early part of this number clearly 
demonstrate this. 

Far be it from the purpose of the Railway Mechan- 
ical Engineer to advocate that any supervisor or officer 
should seek a quarrel with his boss. Obviously any 
effort to press the necessity for promoting association 
activities should be conducted with tact and diplomacy. 
This is particularly true if it is known that the boss 
has a strong bias in the matter. On the other hand, a 
real boss, if he has administrative ability, can have 
nothing but contempt for yes-men. In large organiza- 
tions there is always an inclination toward bureaucracy ; 
this, in turn, is likely to encourage the development of 
yes-men—a tendency which has the same effect in eat- 
ing into the vitality of an organization as has cancer 
in the human body. 

If those who are heading up the mechanical associa- 
tions really believe in them, and comprehend the good 
that can come from them, if properly conducted, then 
surely they can vigorously press the needs of these 
organizations in an intelligent wav, which will not 
antagonize their superiors. 


Difficult Problems To Be Overcome 


Business conditions have very considerably improved 
in recent months. This is clearly reflected in increased 
traffic for the railroads and in improved net earnings. 
While it is unwise to attempt to prophesy, there seems 
to be little question but what these improved business 
conditions will continue well into the year, unless some 
great catastrophe takes place. 

With a revival of business the railroad managements 
face many complicated and intricate problems. Very 
little new equipment or facilities have been installed 
for a number of years. Maintenance has been deferred 
wherever possible. Even under normal conditions this 
marking of time in improving equipment and facilities 
and in deferring maintenance would be serious. Added 
to it, however, we find that radical changes have taken 
place in the field of transportation during the years of 
depression—changes that may require new types of 
equipment, different sorts of facilities, and possibly rad- 
ical changes in operating methods. 
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How are the railroads equipped to face this situation ? 
Obviously, the most important factor is a well organ- 
ized and trained supervision and personnel. The past 
five or six years have seen drastic reductions in the 
number of employees and this has also been reflected 
in the supervision. Younger men have been largely 
eliminated from the organizations and training methods 
have been slowed up, if not entirely abandoned. Many 
of the older men have left the service and the railroads 
will be hard put to it if within a short period they have 
to tackle a greatly increased business and reorganize 
and add to their forces. 


A Question of Supervision 


The mechanical department has been particularly 
hard hit and faces a serious situation, so far as super- 
vision and personnel are concerned. Obviously, as con- 
ditions continue to improve, drastic steps must be taken 
to strengthen the supervision and to see that it is 
properly educated and coached. This problem may be 
tackled in different ways, depending upon the local 
conditions, but one of the most important factors in 
inspiring and setting a pace for better supervision will 
be by encouraging the activities of the highly special- 
ized mechanical-department associations. Most of these 
organizations have splendid records of achievement be- 
hind them. Because of economic conditions they have 
been allowed to lie dormant for several years. Hap- 
pily, in most instances their executive committees have 
functioned sufficiently so that, at the very least, the 
officers are still on the job. True, there has been a 
falling off in membership and the morale has been 
largely shot to pieces. 


Mechanical Associations Should Be Revived 


The revival of these associations, now that things 
are on the up-grade is, we believe, of extreme impor- 
tance in assisting the railroads to inspire and develop 
their supervisory staffs. This, primarily, is the reason 
for using so large a part of this number of the Rail- 
way Mechanical Engineer for messages from the leaders 
of the various mechanical associations. 

In a broad way these messages indicate some of the 
values of these associations. It is true that they do 
not attempt to discuss the advantages in detail, nor are 
the expressions the result of any thorough research. 
A study to determine the exact values of these asso- 
ciations would require more time and space than are 
available. It may not be out of place, however, to 
recite several incidents which are typical and which 
will give some idea of the different ways in which they 
may be helpful. 
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Examples of Helpfulness 


The superintendent of a large railway repair shop 
had worked his way up from the ranks. He had a 
strong personality and real ability, and apparently was 
making good on the job. In some way, possibly at 
the suggestion of some of his friends, he attended a 
meeting of one of the so-called minor mechanical asso- 
ciations. He was pretty well along in years, was well 
satisfied with the job he was doing, and quite appar- 
ently attended the meeting only at the insistence of 
some of his acquaintances and without knowing exactly 
what it was all about and what he might expect from 
it. One of his friends frankly made the statement that 
he “didn’t think the old man would get much out of 
it,” because he was doubtful as to whether, with his 
extremely limited experience on one road, he would 
really be open-minded enough to take advantage of any 
suggestions which were developed. 

When the shop superintendent went home after the 
convention things happened in his shop. He never 
missed another convention as long as he remained ac- 
tively in service, and his shop became recognized as 
one of the very best of its type. It would be difficult 
or impossible to estimate the amount of money that his 
company saved by his improved performance. 

A graduate of an engineering college served an ap- 
prenticeship on a midwestern railroad and eventually 
was made a roundhouse foreman. It was a 12-hour 
day, seven-days-a-week job. His college training had 
impressed him with the importance of making wide 
contacts and he insisted upon attending a convention 
of one of the minor mechanical associations. Inci- 
dentally, he had to do it on his own expense, but he. 
was ambitious and fighting to get ahead, and felt thai 
the sacrifice was worth while. He came back to the job 
all fired up, and with renewed energy and more intel- 
ligent effort made a record which so increased his value 
to the railroad that he was pushed rapidly ahead. 

Another man, still fairly young, came into a minor 
supervisory position, working himself up írom the 
ranks and having only a limited education. A wise 
mechanical department superintendent felt that the 
young man's value to the company could be greatly 
increased if he was given the opportunity of coming 
in contact with men in similar positions on other rail- 
roads, and in broadening his contacts. This man today 
holds an important position as a higher officer and 
acknowledges that the inspiration and help that he re- 
ceived from the conventions and the friendships there 
made, were an exceedingly important factor in fitting 
him for his present position. 

An expert in one branch of the mechanical depart- 
ment, whose name is favorably known throughout the 
country, started many years ago on a western railroad 
as a fireman and worked his way up until he is today 
respected as an authority in the work in which he has 
since specialized. You will find him religiously at- 
tending meetings and conventions of experts from other 
railroads. Indeed, he insists that these contacts and 


20 


exchanges of opinion are of vital importance, in order 
that he may keep up with the progress that is being 
made in his particular field. On a cold-blooded, statis- 
tical basis, the savings that have been made over the 
years on his road and in his department would present 
an astounding figure. 

One might go on at great length with incidents of 
this sort. The minor mechanical associations do not 
duplicate the work of the Mechanical Division in the 
way of preparing standards and recommended practices. 
They deal, rather, with highly specialized problems in 
the different branches of the mechanical department, 
which are more or less continually changing because 
of the introduction of new equipment or changed 
operating practices. Members meeting with their asso- 
ciates from other roads, and debating with them, are 
kept up to date. Moreover, they know where to go 
when they get into difficulty and need advice, or wish 
to compare notes with men in like positions. Mechan- 
ical department supervisors, when they start for a con- 
vention, have certain specific problems that they are 
trying to solve; checking up with their fellows in the 
meetings, or outside of them in informal conversation, 
frequentfy leads to the solution of these problems. 


Selling the Boss 


The mechanical associations, rightly conducted, can 
be a tremendous asset to our railroads. No one knows 
better the value of these organizations than the super- 
visors who are interested in them and know how to 
use them. If the bosses do not appreciate these asso- 
ciations, then surely the supervisors can find some way 
of tactfully and diplomatically selling them to their 
superiors. Remember that your boss, if he is a real 
executive, does not want to be surrounded by yes-men. 

An engineering college graduate, after several years 
of experience in the shop and in the designing room, 
went to another road as the mechanical engineer. He 
reported to a wise, hard-headed superintendent oí 
motive power who had come up from the ranks and 
had never had a technical training. The mechanical 
engineer had an uncomfortable time of it, because he 
had literally to fight for almost every improvement that 
he wished to make in the design of the equipment. 
Frequently he grew discouraged and wondered whether, 
after all, it was worth while trying to make improve- 
ments. After a few years he resigned to go to another 
position. 

Much to his surprise, the superintendent motive 
power expressed profound regret at his leaving. The 
mechanical engineer pointed out that a man had been 
in training under him, who could fill the position ac- 
ceptably—indeed was a better engineer than he was. 
The S. M. P. replied, “Yes, maybe that is true, but 
he won't fight with me to get his ideas over. I have 
never had the advantage of a technical training and 
the only way in which I can check up on you technical 
men is to force you to fight to get your ideas over." 
Incidentally, this superintendent motive power had the 
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repujation of being one of the best on a road of its 
size in the country. 

The above incident is cited in no disrespect to the 
S. M. P. No matter how well trained any officer of 
a railroad may be, he cannot be expected to under- 
stand all of the details in the great variety of activities 
under his general direction. The railroad mechanical 
department is so extensive in its variety of work that 
many specialists are required to head up the different 
types of activity. The officers, therefore, must have 
under them supervisors that they can trust and in whom 
they have confidence. In turn, however, these super- 
visors must intelligently, but persistently, in a diplo- 
matic way, press their claims and see that the higher 
officers thoroughly understand all that is involved in 
their requests for support. This cannot be done by 
making broad or general statements; the supervisor 
must present his problems in a concise, intelligent way. 
He must be prepared to support his requests with sound 
logic and pertinent facts. 


Executives? Point of View 


A wise chief executive of a railroad demonstrated 
this quite conclusively at a meeting of one of the rail- 
road clubs. A speaker had made a strong claim for 
certain improvements which he advocated in the me- 
chanical department. In the discussion the chief exec- 
utive said that he realized that such improvements were 
necessary, but did not believe the managements should 
be criticized quite so strongly for not adopting them. 
He pointed out that the chief executive had only a 
certain amount of money to spend for new facilities 
and improvements and that all the department heads 
were making requests for increases in their budgets or 
for capital expenditures. The chief executive, there- 
fore, had to place the available funds where they could 
make the greatest improvement and earn the greatest 
return. It was, explained the chief executive, up to 
each department officer so to present his claims that 
they would receive proper recognition. If his depart- 
ment could really make better use of the money than 
other departments, then it was his failure if he could 
not get the fact over to the chief executive. 

"Why attempt to do something the ‘Boss’ does not 
want you to do?" Possibly the boss's failure to recog- 
nize the importance of the claim is a measure of your 
inability to point out the importance of your associa- 
tion and its possibilities in the way of increased earn- 
ings for the railroad. 


Objections to Convention Attendance 


What are some of the objections made to conven- 
tion attendance? In recent years, of course, the prin- 
cipal one has been the expense of attending such meet- 
ings. This, however, for a railway employee, is not 
very great, compared with men in similar positions in 
other industries. The railroad man has his transporta- 
tion and the other costs need not be very high. Based 
on expenditures for other purposes it would seem that 
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it must be a pretty poor convention, or a poor man 
attending it, if it could not many times justify the com- 
paratively small expense involved. The time away from 
work is also one of the criticisms, but in a properly 
organized department this surely can be overcome. 


Possibly the real reason why some of the higher 
officers look askance at conventions is that they believe 
they are big sprees. This contention surely is a severe 
indictment of the ability of the higher officers to select 
the right kind of men for supervisory positions. It 
must be admitted that some few men may not behave 
themselves as well as they might at conventions. The 
percentage of such men, however, is extremely «small, 
and any one who has attended the conventions and 
followed their activities critically cannot but be im- 
pressed with the way in which the members participate 
in the proceedings and work hard to get everything 
they can out of them. If anything, a mistake is made 
in some instances in attempting to hold too long ses- 
sions each day. 

Under the circumstances, can the railroads afford to 
eliminate so important a factor in the interests of effi- 
ciency and economy, because a few, or extremely small 
percentage of the members, do not know how to use the 
conventions properly ? 

There is a possibility, with the changes that have 
taken place in maintenance-of-equipment operations in 
recent years, that some of the associations may have 
failed to live up to their best opportunities, or have 
not been sufficiently keen in adapting their programs 
to the changing conditions. It would not be surprising 
if this were true in some degree, although one must 
admit, after studying the past performances of most 
of the associations, that they have been fairly successful 
in adjusting themselves to changing requirements. 

With the long let-down it may be difficult for them 
to reorganize quickly to meet the new conditions. They 
may not be perfect and they may have shortcomings, 
but would it not be far better intelligently to encourage 
and help them, rather than to let their officers get the 
impression that they are not needed, or are not wanted? 


NEW BOOKS 


MECHANICAL WorLD YEAR Book. Published by Em- 
mott & Co., Ltd., 31 King Street West, Manchester, 
England. 360 pages, 4% in. by 6% in. Price W% net. 

The 1936 edition of the Mechanical World Year Book 
includes, in addition to the various sections devoted to 
mechanical data on boilers, compressors, pumps, con- 
densers, improved sections on machine tools and metals 
and alloys. A new section which has been included for 
the first time in the 1936 issue deals with the strength 
of tubes, cylinders and pans subjected to external pres- 
sure. This section has been included to meet the de- 
mand for information on equipment used for steam 
heating and contains many useful formulas bearing on 
this type of equipment. 


21 


THE READ 


ERS PAGE 


Alloy Steels in 
Car Construction 


To THE EDITOR: 

We have read with deep interest your editorial on 
“Alloy Steels in Car Construction,” carried in your 
December issue. It strikes us that a great deal of good 
can come out of a discussion of this subject. 

We note your comment with reference to the proba- 
bility that weight reduction will be due largely to the 
resistance of these new materials to corrosion, and not 
so much to their increased tensile strength. It is our 
thought that the two can scarcely be separated. As a 
rule plain open hearth carbon steel has been stressed to 
around 16,000 lb., based upon its yield point of 30,000 
to 35,000 1b., and now these stresses have been increased 
to 22,000 to 24,000 Ib. when Cor-Ten has been used, 
based upon its yield point of 50,000 to 55,000 Ib. Our 
experience indicates that there is a general desire to re- 
tain the full strength of conventional designs when build- 
ing light weight equipment; hence, a steel having in- 
creased corrosion resistance without improved physical 
properties would not meet the requirements. 

You also state that alloy steels cost more than carbon 
steel, and hence the first cost of light weight cars will 
be considerably greater than cars of conventional design 
and material In this connection we wish to remind 
you of the recent announcement of the Pullman-Stand- 
ard Car Manufacturing Company with reference to their 
welded Cor-Ten box car. Their headline that this car 
would be produced without added cost is significant. 
The added cost per pound of Cor-Ten over plain steel 
will not necessarily result in a higher cost for the light 
weight equipment. 

We were happy to see this announcement of the Pull- 
man Company because it indicates that modern design 
does not always demand an increase based upon the 
adoption of these better grades of steel. Should higher 
prices be asked unnecessarily, it would adversely affect 
the progress of the development, to the detriment of both 
the car builders and the producers of steel. 

After giving consideration to the numerous economic 
factors involved in weight reduction we have come to 
this simple basis of reasoning: that common sense leads 
to the conclusion that a substantial conversion of dead 
weight into carrying capacity effects real savings which 
are bound to result in lower operating costs. This will 
be a complex problem only if it is made complex by 
specious reasoning, in those instances where it is thought 
necessary to justify the excessive weight of existing 
equipment. 

We do not quite understand what was to be gained 
through anticipating that "no doubt in some cases the 
attempt at weight reduction will lead to too great a 
sacrifice of structural stiffness which may be the cause 
of expensive repairs during the life of the car." This 
is simply anticipating bad engineering. Perhaps there 
will be some bad engineering, but if so it must take the 
blame, not the steel used nor the fundamentals upon 
which the development is based. Your assumption of 
well balanced structures is the right and proper one. 
and your statement that the new materials will find 
justification in such designs is also right. 

The final paragraph of your editorial deserves more 
attention than we care to give it in this communication. 
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Some equipment should be designed with weight saving 
and added capacity as the most important objectives. 
In other cases added life and lower maintenance costs 
will justify the use of the new materials without reduc- 
tion of section. 

Let us repeat that we are glad to see editorial com- 
ment on this subject, and we are hopeful that it will 
precipitate a lively discussion, relating to this whole 


question, in your papers. 
Е. D. Foote, 


Assistant to Vice-President, 
United States Steel Corporation. 


The Soviet 
Locomotive 


To the Editor: 

Many of those who are engaged in railroad work or 
related activities must have gotten quite a “kick” out 
of the description of the Russian 4-14-4 type locomotive 
in the November Railway Mechanical Engineer, and the 
editorial comment in the same issue. 

Much water has gone over the proverbial dam since 
the day, in 1905, when I walked into your office for a 
chat on motive power. It seems to me that, even in 
those days, there were people who thought that the 
socialists ought to run the railroads—and about every- 
thing else, for that matter! They imagined that, by 
some hocus pocus, political radicalism could be meta- 
morphosed into mechanical genius. I thought they were 
mistaken and I still do. 

It is real nice of them, however, to admit today that 
they get ideas in the capitalistic U. S. A. This, by the 
way, is an interesting admission, since, by implication, 
it acknowledges that progress and opportunity are possi- 
ble under a conservative economic and political system. 
Incidentally, a glance at the names of American railroad 
men will reveal a variety of racial origins—ample proof 
that merit counts and that the chance to shine is not 
denied to those who are willing to work. 

Russia has the benefit of the accumulated experience 
of the most progressive industrial nations, but did very 
little on her own account. The idea of "mass transpor- 
tation” originated among men who did not address each 
other as “comrade.” They wanted efficiency as the 
means of building profitable enterprises to serve the 
public, reward investors and furnish livelihoods to execu- 
tives and to labor. All things considered, they did very 
well until wild-cat motor interests invaded the highways. 
paying next to nothing for the privilege. 

There were racketeers in the days of the Old Testa- 
ment, as well as a variety of political, economic and 
moral theorists. It is almost startling to observe the 
close similarity between ancient and modern scoundrels! 

The honest but untutored boy who does not know 
these things, sometimes falls a victim to the guile of a 
smooth talker who makes him believe that he would be 
wearing a silk stove-pipe and boiled shirt if Comrade 
So-and-So were in the White House. In point of fact, 
he would be knocking icicles off brake rigging in some 
remote and drafty engine house at the starvation wage 
decreed by Comrade So-and-So. 

ARTHUR CURRAN. 
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Ud 


Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Treating Men Right 


I have found that it is best to cultivate the confidence of each 
man. Let him know you are with him and want to help him, 
and when you are in tight places—and you will be in an engine- 
house—you will not be afraid to call on him. A few men can’t 
stand good treatment, but you can easily make exceptions of 
them. 


“Lap and Lead" 


I have seen some timely articles on valves and valve gear in 
the Railway Mechanical Engineer and have learned a great deal 
from them because my knowledge of valve setting is not very 
well rounded out. I am about like the young “hogger” who came 
up for promotion and in the course of examination was asked if 
he knew what was meant by "lap and lead."  Hesitating for a 
moment, he replied that he was unable to give a book definition, 
but the old 723 would lap up more coal and lead less box cars 
than anything he ever “took after with a scoop." 


Brake Staff on Right-Hand Side 


In a pleasant chat I had today with the Division Car Foreman 
at ————————— —- I told him of a repair track foreman, who 
did not wish to be quoted, who said that in at least one instance 
he had seen a brake staff on the right-hand side of the center 
line of a freight car. The Division Car Foreman confirmed this 
from his own experience with quite old equipment. So Marinac 
was not so far wrong in his recent cartoon (July, 1935), which 
disturbed several of your readers; and the bird being a tres- 
passer might expect to have his tail feathers spanked, say I. 


Let Foremen Design Locomotives 


Not so long ago I saw an engine pull away from the out track 
at a roundhouse about 25 minutes late, because of a cylinder cock 
that had gone "haywire" at the last minute. The expression on 
the enginehouse foreman's face indicated that he wasn't at all 
pleased. About the only printable thing he said was that if ever 
he built a locomotive he would just be damned if they put any 
cylinder cocks of that sort on it. Shortly thereafter I was talking 
to another foreman, who had put in a fretful day pushing the 
work on a certain locomotive equipped with a gadget of doubtful 
merit; I was surprised to hear him say practically the same thing 
my friend had said of the cylinder cock. The thought struck me 
that these foremen must be rather outspoken in their likes and 
dislikes, and wouldn't it be something to see a locomotive built 
according to the likes and dislikes of foremen throughout the 
land? The idea would be to have the foremen fill out a ques- 
tionnaire, specifying the details of said locomotive from A to Z, 
giving the style and size of everything from the "whistle to the 
rail" so to speak, including his pet style of valve gear, rods, 
crossheads, guides, cylinders and frames, driving boxes and shoes 
and wedges, style of superheater, feedwater heater, and, of course, 
specifying the proper cylinder cocks. 

The boiler foreman should be heard from also as to the details 
regarding flues, staybolts and type of firebox and draft appli- 
ances; and by all means let the boilermakers give us that mud- 
ring corner that won't even leak, for which we have waited so 
long. After the tabulation was made, do you suppose the darned 
thing would run? 
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Keep on Fighting for Business 


I think it is timely to prod up the employees’ traffic or “ship 
by rail" clubs at this time and exhort all classes of employees 
to renew their activities in soliciting business. There should be 
no let-up along this line, just because business is improving. It 
is a case of keeping the ball rolling and never let that old "let 
George do it" spirit creep into the organization. : 


Walt Wyre Illustrations 


Incidentally, I wish to congratulate you on what appears to be 
something of a new policy, with respect to the Back Shop and 
Enginehouse Department, which lends very considerable inter- 
est to the publication. It would appear that you have difficulty 
in finding an artist or a cartoonist who has sufficient service 
knowledge of mechanical matters properly to portray locomotive 
work, but it would seem that you have been quite successful 
with respect to the illustrations of Mr. Walt Wyre’s story. 


Traveling Fast 


The London & North Eastern Railway London to Newcastle 
fast run is an amazing piece of work. On a trial run with the 
"Silver Streak," Gresley's three-cylinder Pacific made 43 con- 
secutive miles at 100 m.p.h. and a top of 112% m.p.h. But Mr. 
Gresley, like the French, will aim to maintain high uphill speeds 
so as to avoid much over 90 m.p.h. at any point in his run. 
And that is right. The French have operated on that principle 
for years. Of course, we are getting up into zones of pretty 
high averages. We talk of average speeds of 80 m.p.h. today 
as if it were a mere nothing. But it still takes some doing. 
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With the 


Car Foremen and Inspectors 


Eliminating Noises and Rough 
Riding of Passenger Cars 


FEW years ago passengers were content to ac- 
A cept the dust, dirt and cinders that accompanied 
their journey on a passenger train. They did not com- 
plain when the choking fumes from a tunnel came 
through the open window of their car accompanied with 
a shower of cinders. If they even noticed the squealing 
of center plates, the rattling of vestibule diaphragms or 
the groans from dry side bearings they probably thought 
of them as a necessary evil that must be expected when 
traveling on a train. 

Within the short period of two years this has all been 
changed. The advent of stream-lined, air-conditioned 
passenger trains has convinced the traveler that a smooth, 
dust-free and reasonably quiet ride on a train is possible. 
Standard types of coaches, sleeping cars, lounge, club 
and diners have been placed in shops, air conditioned 
and generally overhauled in order to provide the same 
comfort and conveniences that have been provided on 
the newly acquired stream-lined trains. The passenger 
demands that this new service be furnished, the railroads 
have demonstrated that it can be furnished so it is now 


A—Pipe clamps that are loose will cause rattles; B— 

Loose carrier-iron bolts will cause a knock when round- 

ing curves; C—Carrier irons, especially the floating 

type, should be well lubricated to prevent squeals on 
curves 


simply a matter of maintenance of the equipment. The 
responsibility rests with the terminal maintenance forces. 

There are numerous defects that contribute to rough 
riding and noisy conditions of a passenger car that 
cannot be discovered by the terminal car inspector. Such 
defects as steam pipe rattles inside the cars, berth squeaks 
or excessive bouncing of the car indicating a wheel that 
had worn eccentric should be reported to the terminal 
maintenance forces so that such conditions can be cor- 
rected before the car is again despatched. 

In order to provide this information in some uniform 
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By Н. К. Allen 


Suggestions given for overcom- 

ing many of the conditions 

which cause annoyance to 
passengers 


manner one railroad has furnished each train conductor 
with a supply of printed forms of the following descrip- 
tion: 


REPORT OF PASSENGER CAR DEFECTS 


TRAIN CAR NUMBER DATE———— 


Does car ride smooth? 


Did air conditioning equipment work OK ?. 
Was electric lighting equipment ОК? 


Was car clean and sanitary ? 


Were car windows clean when despatched ? 


Did you notice any pipe rattles ? 
Was there plenty of drinking and wash water ? 
How did car ride on curves? 


REMARKS: 


Signed—______ 
Train Conductor 


This form is turned over to the station master by the 
train conductor upon the arrival of the train at the 
terminal. If there are any defective conditions reported 
the form is noted to the car foreman who must see 
that the necessary work is performed and he must per- 
sonally initial the form before returning it to the station 
master for filing in his office. 

There are many defects that do not impair the strength 
or safety of a car but which are responsible for noisy 
and rough riding conditions. Car inspectors should re- 
port these conditions so that they can be corrected before 
the car is again despatched. The principle causes of 
noisy and rough riding conditions and their preventatives 
are as follows: 
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A piece of air hose placed around the brake rod 
where close clearance prevails will deaden the sound 
of brake rods striking the underframe or center sills 


Couplers and Parts: Excessive free slack in draft gears, 
worn pivot pins, or elongated holes in the coupler stem 
will cause jerks when starting or stopping the train. 
Where more than 12 in. of free slack is found the 
coupler should be dropped and necessary repairs made. 

Carrier Irons: Coupler carrier irons should be kept 
tight. The surface where the sliding plate engages the 
coupler should be kept well lubricated with a heavy grade 
of grease to prevent squeals on curves. 

Pipe Clamps, Brackets, Etc.: Pipe clamps and brack- 
ets that are not tight will permit the pipes to rattle and 
resound through the entire car. New bolts should be 
applied where the old one are found to have the threads 
worn to the extent that they cannot be again tightened. 

Brake Rods: Nothing is more annoying to passengers 
than the noise of a brake rod hitting against the sills or 
floor of a car. There are many places where there is 
very little clearance between the brake rods and the 
underframe of the car and unless some cushion is pro- 
vided the noise cannot be prevented. A piece of rubber 
air hose cut lengthwise so it can be placed around the 
brake rod and secured with a piece of copper wire will 
deaden the sound of the brake rod striking the under- 
frame. Where brake levers pass through the center sills 
a piece of oak wood secured to the lower rest with 
countersunk bolts will eliminate noise at this point. 

Uncoupling Levers: Coupler uncoupling levers can 
produce a great deal of noise by sliding back and forth 
in the outside casting at the step apron. While the use 
of a lubricant will usually eliminate squeals at this point 
it will not eliminate the clanging noise that is produced 
when the uncoupling lever is in swinging motion. To 
correct this condition the uncoupling lever should be 
wound with electricians’ friction tape where it passes 
through the bracket. 

Buffer Stems: A large part of the noise produced in 


Uncoupling levers should be wound with electrician’s 
friction tape where they pass through the bracket at 
step apron to eliminate squeaks and rattles 
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A—Worn buffer stems should be shimmed and kept 

well lubricated to eliminate squealing; B—Vestibule 

diaphragms should be adjusted to fit tightly together 

to eliminate clanging noises in the vicinity of the ves- 

tibule; C—Diaphragm foot plates should be of the same 
height to prevent passengers stumbling 


the neighborhood of the vestibule or the end of cars is 
caused by lack of lubrication of buffer stems. Unless a 
good grade of heavy lubricant is applied to the buffer 
stems at least twice each week they will cause a squeak- 
ing sound, almost continuously. Worn buffer stems, in 
addition to causing squealing will rattle when the train 
is in motion and produce a noise that can be heard 
through the entire car. Unless these buffer stems are 
too badly worn to retain in service they can be lined up 
with steel shims and the rattling eliminated. Buffer 
stems worn in excess of 4 in. should be scrapped. 
Vestibule Diaphragms: Much of the clanging noise in 
the vicinity of vestibules is produced by the vestibule 
diaphragms not fitting together properly. Springs in 
the buffer stems should be compressed not less than 
1 in. to insure a correct pressure between the diaphragms. 
When cars are despatched with the vestibule diaphragms 
standing apart as shown in the illustration there will be 
a continual clanging sound produced. Diaphragm foot 
plates should be of the same height to prevent a passenger 
from stumbling when proceeding from one car to another. 
Brake Beam Release Springs: Loose brake beam re- 
lease springs will cause an annoying rattle under the 
car. These springs are usually secured to the truck 
frame with a single bolt "These bolts frequently work 
loose and when they cannot be retightened due to wear 
on the threads, they should be renewed. The release 
spring clips that hold the spring to the brake beam must 
be maintained in a tight position to prevent rattles, and 


Loose brake-beam release springs will cause annoying 
rattles under,the car 
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Worn journal boxes or pedestals should be renewed or the 
worn surface between the box and side wall lined to pre- 
vent severe knocks when air brakes are applied 


to prevent the brake beam from riding on the tread of 
the wheel which will produce a continuous grinding noise. 

Worn Journal Boxes and Pedestals: A journal box 
that does not set squarely in the pedestal indicates that 
it is worn or that the pedestal itself is worn. This con- 
dition provides a space between the side wall of the 
journal box and the wearing surface of the pedestal and 
when air brakes are applied will cause the journal box 
to strike against the pedestal leg and produce a severe 
knock which will resound through the entire car. Where 
the pedestal leg is worn it should be removed and a new 
pedestal applied. Where the side wall of the journal 
box is found to be worn it can usually be repaired by 
inserting a steel liner on each side of the box. 

Center Plates: Truck and body center plates that are 
loose will cause poor riding conditions on curves. This 
condition will permit the body of the car to slide toward 
the high side of the curve and produce a dull thud when 
the center plate strikes the bolster web. On many cars 
it is difficult to inspect center plates properly because of 
the close clearance between the two center plates. For 
this reason passenger cars should be raised every six 
months and the center plates tightened. If bolts of less 
than 1 in. diameter are found in center plates the center- 
plate-bolt holes should be reamed and larger bolts applied 
as smaller bolts will not remain tight at regular speeds 
on severe curves. Center plates should be lubricated 
with either dry graphite or a heavy lubricant having a 
graphite base at least once every six months to eliminate 
grinding noises that will become evident if center plates 
are dry. Male type center plates that are found with the 
male portion worn in excess of М in. should be renewed. 
Female center plates found with the outside rim worn 
in excess of М in. should be renewed. This condition 
will result in lost motion between the two center plates 
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Loose or worn center plates will permit the car body to 
slide towards the high side on curves and produce 
striking noises 


and cause them to slip on curves and produce a loud 
knock. 

Side Bearings: Side bearings should be adjusted so 
that there is not more than М» in. clearance between 
each side bearing. If there is less clearance the side 
bearings should be adjusted. Cars with side bearing 
clearance in excess of М» in. will sway on curves and 
the roller in the truck side bearings will cause a rattling 
noise. Side bearings should be lubricated daily with a 
heavy grease having a graphite base. This will elimin- 
ate squeals on curves. 

Truck Chafing Plates: 'The term "shimmying" as ap- 
plied to a passenger car is caused by one of two defects. 
An eccentric wheel or too much clearance between the 
truck chafing plates. Chafing plates should be adjusted 
with a clearance of И in. to % in. between each set of 
plates. A heavy lubricant with a graphite base should 
be applied between the chafing plates every two weeks 
to prevent corrosion and subsequent binding. 

Wheels: Care should be exercised in selecting wheels 
for application to passenger cars. They should be care- 
fully taped to determine that each wheel is of the same 
circumference, as a mis-mated wheel will cause a drag 
on the smaller wheel at speeds in excess of 50 m.p.h. 
Wheels should be gaged for eccentricity for the reason 
that a single pair of wheels that is only a fraction of an 
inch out of round will cause the car to bounce and 
shimmy at a speed of 50 m.p.h. or more. 

Finally, an adequate terminal maintenance force should 
be provided at the principle terminals where passenger 
cars are serviced in order to maintain the passenger 
equipment to the highest degree of perfection for the 
reason that the defects enumerated above are such that 
constant attention is required to eliminate complaints 
from passengers due to noises or rough riding of the 
equipment. А 


Truck chafing plates should be adjusted with a clear- 
ance of from 1/16 in. minimum to % in. maximum and 
kept well lubricated to prevent binding 
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Pneumatie Lift for 
The Car Shop 


N order to eliminate the use of ramps or runways at 
the car shop the pneumatic lift shown in the illus- 
tration was installed by the car foreman on one railroad. 
This lift was located adjacent to the oxy-acetylene plant, 
which was on the ground level, and can lift 10 oxygen 
cylinders from the ground to the level of a box car floor. 
The lift consists of a 12 in. by 48 in. air cylinder 
which is placed in a pit below the surface. Four 3-in. 
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An air lift facilitates the loading of oxygen cylinders 


staying rods are attached to the base of the platform and 
prevents it from turning. The platform is made from 
L;-in. boiler plate and is covered with 2-in. oak flooring 
boards. A hinged steel plate which is attached to the 
platform on the car side is lowered to the car. floor after 
the platform has been raised. This eliminates any open- 
ing between the platform and the floor of the car. The 


lift is kept in the lowered position when not in use so 
that trucks can be freely operated over it. An ordinary 
air brake valve may be used to control the air to and 
from the cylinder for raising and lowering the platform. 


Shop Trucks Save 
Time and Labor 


By Frank B. Wildrick* 


А“ improvement in shop ог “dummy” trucks used to 
replace original trucks undergoing repairs while 
cars are progressing through the different shopping posi- 
tions at the Erie’s Susquehanna passenger car shop is 
shown in the illustration. 

The former practice was to place a cross timber on the 
truck, then fasten it to the center plate for the particular 
types of car and nail on varied blocks of wood as might 
be necessary to give proper side bearings. This meant 
keeping on hand a stock of center plates of all types as 
well as a quantity of timber and blocking and involved 
repeated lifting, nailing, adjusting and removing of 
blocks to obtain the required heights. 

This continual re-handling has been eliminated by 
fastening a block permanently in the center of the truck, 
with a center pin hole concave and adjustable in diam- 
eter by the use of thimbles of various thicknesses. This 
does away with the need for carrying the many kinds 
of center plates. By attaching two square-topped lifts, 
one to each side frame, with the uprights slotted at short 
intervals vertically corresponding to slots cut in the side 
frames, so that by means of wedges inserted in the slots 
and through the frames, the lifts can be adjusted and 
held to any height required. These lifts can also be 
turned around so that the square-topped area is avail- 
able horizontally in sufficient spread to take care of all 
types of side bearings. 

The heavy work involved in handling timbers and 
metal plates is thereby reduced to the original applica- 
tion; after that the trucks are permanent in character 
and are available for instant and easy use for any kind 
of car that may come on the repair track. 


* Material supervisor, Erie Railroad, Cleveland, Ohio. 


Shop or dummy trucks now being used at the Erie’s Susquehanna passenger-car shops 
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Carpet Cleaning 


ARPETS in passenger cars can be cleaned without 

removal from the car by means of a vacuum рго- 
duced through the use of a syphon jet fastened in a 
car window opening. Compressed air from a yard line 
blows through the jet creating a vacuum in a suction 
hose inside the car. Dirt is drawn out of the carpet 
by this vacuum and discharged into a muslin dust bag 
or strainer outside the car window. A bent handle on 


the vacuum tool facilitates cleaning under the seats. 
For outside cleaning with compressed air, the carpet 
is laid on a solid floor and compressed air from a pipe, 


Syphon jet—Using compressed air to create a vacuum 
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Vibrating the carpet by a a of compressed air underneath 
—Note cloud of dust rising above jet 


which has been connected to an air hose and thrust 
under carpet, is jetted between the carpet and the plat- 
form. This air jet causes the carpet to vibrate or flap 
violently against the floor, bringing the deeply imbedded 
dirt from the base of the tufts to the surface where it 
can be easily blown off. The method is more ef- 
fective than beating and also less injurious to the carpet. 


Rough Riding 
Indieator 


T is often desirable to check up on the riding quali- 
ties of a passenger car without involving the expense 
of sending a mechanical inspector or qualified observer 
out on the train. This can be done by the use of a 
simple device placed in the locker of the car which 
records the amount and severity of horizontal and 
vertical motion. 
'The device consists of a drawing board on which a 
hinged tripod of wire is fastened which supports a lead 
plumb bob at the end of a coil spring. The point of 


Simple indicating device used in checking the riding 
qualities of a car 
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the plumb bob rests on a sheet of onion-skin paper held 
down on top of a sheet of carbon paper by thumb tacks. 

Horizontal motion is recorded by the stylus or point 
on the end of the plumb bob moving about on the paper, 
the carbon paper leaving a mark on the lower surface. 
Vertical motion is shown by the number of dots made 
by the point near the upper end of the plumb bob striking 
the paper when there is any appreciable up and down 
motion to the car. 

To distinguish between the rough riding due to rough 
track and that due to defective truck adjustment, identi- 
cal outfits can be placed in two or more cars on the 
train. An excess of side or vertical motion in any one 
car indicates defective truck conditions, as the track 
condition affects all cars alike if the trucks are in 
equally good condition. 

At the end of the trip, one leg of the tripod is un- 
hooked and the device folds flat for ease in carrying. 


Vat for Testing 
Cutting Outfits 


VAT, filled with cold water and located under 

each oxygen and acetylene connection, has been 
provided by the car foreman on one railroad for the 
purpose of having the oxy-acetylene outfits—including 
the torch and hose connections—tested before the burner 
or welder starts to work. 

Where leaks are detected the connection is tightened 
and again tested. If it should develop that the torch is 
defective, a repaired one is drawn from the tool room 
and the defective one turned in. This precaution will 
not only eliminate many accidents due to back-fire but 
will eliminate waste of oxygen and acetylene. 


The practice of testing cutting torches and hose before 
use reduces accidents and saves gas 
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The vat can be of any size and depth desired. How- 
ever, the one shown in the illustration was made from 
the bottom portion of an unreturnable oil drum. The 
lid was made locally by the sheet metal worker and . 
should be provided to keep out dirt when the vat.is not 
being used for testing purposes. 


Reclamation of 
Brake Beam Struts 
By A. Skinner 


FTER a brake beam has been in service for a 

certain length of time, the hole in the strut be- 
comes out of round due to the wearing action of the 
pin which holds the live truck lever in place, and, when 
this occurs, the brake beam must be removed from the 
car and another beam with a good strut applied. 

It was formerly the general practice to scrap these 
worn struts, after they were removed from the brake 
beams, as no facilities were at hand to rebore the holes 
so as to restore their original contour. This need was 
met at one large reclamation shop by means of an in- 


Fig. 1—Boring bar in the raised position showing cutter 
arrangement and upper guide bushing 


genious shop-made device, as shown in the illustrations. 
Referring to the first view, the jig will be seen set up 
on a radial drill press with a strut in place ready to 
be bored. The jig consists of a substantial steel base, 
rigidly bolted to the radial drill base plate and provided 
with a horizontal steel plate, or dummy live truck 
lever, over which the strut can be applied and ac- 
curately positioned. 

The strut is rigidly held in place by means of the 
angle bracket and handle-nut illustrated, full bearing 
against the strut being secured at four points by means 
of the set-screws illustrated. A special boring bar and 
cutter arrangement, shown in detail in the raised posi- 
tion in the second illustration, is accurately centered and 
guided during the boring operation by means of the slip- 
bushing which fits in a suitable hold in the upper angle 
bracket, the lower end of the boring bar being guided 
by means of a bearing in the base plate. The cutter is 
1% in. in diameter, the strut being bored to that size in 
order to clean up the hole. After the strut is bored, a 
steel bushing .001 in. oversize is driven into the hole on 
each side of the strut, by hand- or pneumatic-hammer. 

By the use of this device, an average output of 108 
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Fig. 2—Special boring jig used in reclaiming brake beam 
struts with worn live truck lever holes 


struts per eight-hour day, or 131% struts per hour, is ob- 
tained. The service life of struts bushed in this man- 
ner is greatly increased and a smaller number of brake 
beams will have to be removed from cars due to strut 
holes being out of round. The use of brake beam struts 
with accurate live-truck-lever holes, due to the application 
of new steel bushings, also has a tendency to keep the 
levers in proper alinement. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
milled from lime to lime. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Repairs on Authority of Defect Cards by 
Other than Owner—Paint Damaged by Fire 


Defect cards were issued under Chicago Interchange 
Bureau rules against the Chicago & Illinois Western 
for paint damaged by fire on sides, ends and sills of 38 
L. & N. and 3 St. L.-S. F. cars. The Chicago, Indianap- 
olis & Louisville, in whose possession the cars were 
when defect cards were issued, painted the burned parts 
and rendered bills amounting to $130.43 and $4.50 
against the C. & I. W. The C. & I. W. contended that 
painting was not necessary for safety of trainmen or 
lading and as the C. I. & L. was not the owner, they 
were not authorized by interchange rules to make re- 
pairs and render bill therefor. The C. I. & L. con- 
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tended that regardless of fact that repairs were not 
necessary for safety reasons, they were responsible for 
condition of all cars on line and were justified in bill- 
ing for work performed. 

The C. & I. W. in its statement contended that the 
charges rendered by the C. I. & L. were not author- 
ized by the rules based on paragraph “A” and foot- 
note to interchange Rule 1, the last sentence of para- 
graph "B" of this rule, and Rule 16. Paragraph A 
requires that each railroad give all cars on line equal 
care, inspection, oiling and running repairs. The foot- 
note defines running repairs—which are the only ones 
permissible under this paragraph—as those ordinarily 
required to trucks, brakes, draft members, couplers, draft 
gears, and safety appliances. The last sentence of para- 
graph B, Rule 1, limits repairs which carriers may make 
to foreign cars to the minimum necessary for the safety 
of lading and trainmen. These rules, in their opinion, 
clearly indicate the intent that carriers may repair only 
such defects as constitute a safety hazard and, while 
they refer to owner's defects, the intent should be the 
same where the defects are of delivering line responsi- 
bility. As the defects on these cars, consisting only 
of paint burned, would not prevent safe operation, there 
was no reason why repairs could not have been deferred 
until cars reached home line. They, therefore, con- 
sidered that the C. I. & L. exceeded their rights and 
that charges should have been cancelled. 

The C. I. & L. stated that cars in question were in 
their service transporting coal from mines to Chicago 
and that it was their duty to give such cars equal care, 
inspection, oiling and running repairs. When cars were 
being unloaded by industries located on C. & I. W. 
they were damaged by fire to such an extent that it 
was necessary to paint same to preserve parts from fur- 
ther deterioration. Chicago Car Interchange Bureau 
defect cards were issued against C. & I. W. and we 
elected to make necessary repairs rather than order cars 
home and have them removed from revenue service. 
Rule 16 mentioned by the C. & I. W. as limiting repairs 
which carriers may make to foreign cars applies only 
to owner's defects. Rule does not permit repudiation 
of defect cards when repairs are made by carrier other 
than owners. The Arbitration Committee has already 
decided that defect cards once issued cannot be repudi- 
ated. It seems to us that as far as delivering road is 
concerned it does not matter who makes the repairs 
on authority of their defect cards, the owner or some 
other carrier. Furthermore, the L. & N. wrote to us: 
“Tf repairs made by you on authority of defect card con- 
forms te original construction (two coats of paint), 
I do not see where we have any right, under the Inter- 
change Rules to object to your making the repairs." 
As defect cards were properly issued for delivering line 
defects and repairs were made -to conform to original 
construction and the L. & N. permitted them to make 
such repairs, they joined with C. & I. W. in presenting 
the case for consideration. 

In a decision rendered November 8, 1934, the Arbi- 
tration Committee said: "Instead of making repairs, the 
Chicago & Illinois Western delegated the work through 
the issuance of its defect cards. While Rules 1 and 16 
do not authorize repainting of foreign cars simply for 
the purpose of preventing deterioration, the repairing 
line evidently felt that it was serving the best interests 
of the car owner and, as no evidence is presented to 
indicate car owner's objection to action of the repairing 
line, bills as rendered on authority of the defect cards 
should be honored."—Case No. 1739, Rules 1 and 16, 
Chicago & Illinois Western vs. Chicago, Indianapolis 
& Louisville, 
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In the 


Back Shop and Enginehouse 


Repairing Pneumatic Hammers 


R EPAIR work on pneumatic tools for the Pennsyl- 
vania System is centralized at four regional shops 
located at Altoona, Pa.; Wilmington, Del.; Pitcairn, 
Pa., and Logansport, Ind. This article describes the 
manner of handling repair work on pneumatic ham- 
mers at the Pitcairn air-brake repair shop which takes 
care of the requirements for the Central Region. 

Under Pennsylvania practice no specified time is set 
for tools to be sent to the central shops for repairs. The 
shopping of such tools is dependent upon their func- 
tioning and, when they fail to function properly, they 
are sent in for repairs. Only minor repairs are per- 
mitted at outlying points. These consist principally of 
(1) cleaning and oiling the main valves; (2) renewal of 
pistons (on riveting hammers) ; (3) renewal of the trig- 
ger; (4) the regrinding or renewal of the throttle valve 
and spring. Repairs other than these are handled only 
at central repair shops such as Pitcairn. 

In order to avoid confusion pneumatic tools are 
handled on what is known as the repair-tag system. A 
tag consisting of three parts is used for this purpose. 
On one side of each part are entered the shipping in- 
structions and on the reverse side an identification of 
the tool shipped and notations as to its defects. One 
part of the tag is attached to the tool to be repaired; an- 
other part is turned over to the stores department; the 


* This is the sixth of a series of articles eti with repair work at the 
P. R. R. Pitcairn (Pa.) air-brake dy Other recent articles ap- 
peared in the June, September and ir e 935, issues. 


third part is retained at the shop which ships the tool 
for repairs. These tags bear serial numbers and provide 
a valuable record in tracing lost shipments as well as 
an indication of the last date on which repairs were 
made to the tools. A record showing the serial numbers 
of the tools, the dates received and returned, and the 
nature of the repairs is kept of all tools received at 
the central shops. When the tools arrive at the shop 
they are tested (provided they are not broken or dam- 
aged) to determine their condition and the extent to 
which they may be operated. Upon disassembling the 
tools are given further careful inspection. 


Repairing Pneumatic Hammers 


After the initial inspection and testing has been com- 
pleted the hammers are disassembled and cleaned with a 
turpentine substitute. One of the first operations con- 
sists of removing the valve box. On certain types of 
hammers, where the handle may be removed from the 
barrel, a steel rod of suitable size and length is inserted 
into the piston bore from the nozzle end until it strikes 
the top of the valve box. A light tap on this rod will 
usually remove the box complete. Provided the valve- 
box cap remains in the barrel, it may be removed by 
striking the handle end of the barrel against a block of 
wood or lead. On other types of hammers, in which the 
valve box or guide has a tapped hole, a bolt is screwed 
into the opening and used as a puller to remove the 
box or guide from the barrel. In order to disassemble 


General view of the pneumatic-tool repair section at Pitcairn shop 
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the valve box it is held upside down with the hand grip- 
ping the center. The piston end is tapped lightly until 
the piston and the valve box separate. Particular care 
must be exercised not to grip the box or cap in a vise or 
try to pry them apart with a screw driver or similar tool. 
When the difference between the diameter of the valve 
and the bore of the valve block is greater than .001 in., 
the valve is renewed. When the valve block is broken 
or worn more than .009 in. larger than standard, it is 
renewed. Oversize valves are furnished in step sizes of 
.001 in. to .008 in., inclusive. The bore in the valve 
block, if considerably worn, is lapped in a center lathe 
by means of a cylindrical lapping stick, a fine grade of 
carborundum and oil being used. The valve is lapped to 
the bore by means of the same abrasive. Pistons that 
are worn to such an extent that the tool requires exces- 
sive air consumption or when they are shorter than 
standard length are considered unfit for further use. 
Riveting hammer nozzles which are worn .010 in. 
larger than the standard bore are, in some cases, closed 
in by heating and swaging on a mandrel and then 
grinding them to the proper size for rivet sets. Another 
practice is to grind out to fit a .125-in. oversize rivet 
set. In the case of chipping hammers, when the nozzles 
are worn .003 in. above standard diameter they are re- 
newed. On riveting hammers the barrels are scrapped 
when they are worn .006 in. over the standard bore at 
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the handle end. Chipping-hammer barrels are reground 
to the size necessary to true them up and new pistons 
are lapped in, although when the bore has been enlarged 
by grinding to such an extent that further enlargement 
is prohibitive, the barrel is considered unfit for further 
use. 

The welding, by the oxy-acetylene method, of cracked 
barrels is practiced to a limited extent. Sometimes it 
becomes necessary to face the valve-block bearing in the 
barrel in order to aline it to the bore. This is accom- 
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lished by the use of a special reamer. On that type of 
Fane? on which the handle is bolted to the barrel 
there is a ground joint between the handle and the bar- 
rel. Particular care must be exercised to see that this 
joint is not damaged and, if necessary, the joints are 
lapped on a face plate and then ground together. The 
bolts are pulled up evenly and tight, as the failure to 
do this will result in an air leak which destroys the air 
cushion for the piston on the return stroke, with the ad- 
ditional possibility that the piston striking the handle 
may break the bolts. 


Assembling Pneumatic Hammers 


When the hammer valve and guide are assembled the 
valve must be free in its guide. The valve is then in- 
serted in the barrel, care being taken to see that it is 
free in the barrel as well. The guide is then inserted, 


Device for testing the air consumption of 
pneumatic hammers 


and, with the use of a tool known as a guide driver, the 
guide is driven in until it seats in the bottom. The 
guide driver consists of a round piece of soft steel about 
4 in. long, one end of which is threaded to fit the guide 
and the other end is plain. As an extra precaution be- 
fore applying hammer handles the practice is to shake 
the barrel to make sure the valve is free. On that type 
of hammer in which the valve box goes inside the bar- 
rel the parts are held in a horizontal position in order 
that the box and the cap will stay assembled when plac- 
ing them in the barrel. Care is taken to make sure that 
the exhaust deflector is so located as to discharge the 
exhaust in the desired direction. (Care must also be 
taken to insure that the lug on the deflector is in one of 
the notches in the barrel so as to prevent it from turn- 
ing. This is done before applying the handle. 

In the case of a one-piece valve box, this is assembled 
by placing the box on the barrel with the cupped side 
up and the valve on top of it. In the case of a two- 
piece valve box the valve seat is placed on the barrel 
first, then the valve, and finally the valve box with the 
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cupped side down. It is possible on some types to get 
the seat and the box upside down and, in order to pre- 
vent this, a line is cut on the edge of the seat and the box 
and also on the barrel so that, when assembling, these 
identification lines all come together. 

When assembling hammers equipped with the screw 
type handle the handle is screwed onto the barrel in 
such a manner that it will not disturb the valve and the 
box. This is accomplished by holding the barrel upright 
until the handle is down in the box. This prevents the 
valve from getting off its seat and being pinched or pos- 
sibly broken. The pinch bolt is tightened in order to 
lock the handle. 


Testing Hammers 


When the repairs on pneumatic hammers have been 
completed they are subjected to a number of tests in 
order to determine the amount of air they consume, the 
number of blows per minute they deliver, and the power 
of the blow delivered. The volume of air consumed by 
a repaired hammer must not be more than 105 per cent 
of the manufacturer’s rating on a new hammer of that 
type. The hammer is connected to a device, shown in 
one of the illustrations, which consists of a block against 
which the blows of the hammer are directed, and a 
meter in the air line which indicates the air consump- 
tion. Before the hammer is subjected to the tests the 
workman must make sure that the ports in the valve 
block and the handle are open. If by chance this should 
be restricted, the meter will show a low air consump- 
tion, which will be a false rating and not indicative of 
good performance. The next test is that to indicate 
the number of blows which the hammer delivers per 
minute. In making this test a hand tachometer, which 


dition. The master hammer is placed in one side of the 
machine and the hammer to be tested is placed in the 
other side. The air is first turned on the master ham- 
mer, which, during operation, strikes the ram in the 
machine. The movement of the ram is retarded by a 
friction block in the center. As the hammer operates 
the ram travel is indicated in fractions of an inch on a 
dial on the machine. The time required to move the 
ram the predetermined distance is noted. This gives 
the performance of the master hammer, to which that 
of the repaired hammer is to be compared. The hammer 
to be tested is then subjected to the same test, the ram 
in this case traveling in the opposite direction without 
any change having been made in the fit of the ram in 


Test device which compares the force of the blows of 
repaired hammers with a master hammer 
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Assembly drawing of the pneumatic-hammer testing machine 


is placed on the operator’s shoulder, indicates the fre- 
quency of vibrations as transmitted from the hammer 
through the operator’s arm to the tachometer. Repaired 
hammers must be able to deliver not less than 95 
per cent of the manufacturer’s rating for a new ham- 
mer of the same type. A testing machine is used to 
determine the power of the blow delivered by repaired 
hammers. This is determined by comparison with a 
master hammer which is known to be in first-class con- 
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the friction block. The time required to move the ram 
an identical distance with that made during the test 
of the master hammer should not be more than 5 per 
cent greater. 

After having been subjected to these tests and 
passing them satisfactorily, the pneumatic hammers are 
boxed for shipment. Pitcairn shop, in meeting the re- 
quirements for the Central Region, repairs approximately 
100 pneumatic hammers of various types each month. 
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Barton ripped a button off his overalls getting 


through the firebox door. 


“That beats me,” the boiler- 


maker commented, “a regular kid glove foreman!” 
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IHE KID GLOVE FOREMAN 


EWS travels fast in a railroad by does most of the electric welding, 
roundhouse. The new gen- was in the fire-box of the 
eral foreman came in on Number 10 Walt Wyre welding up a crack when Starkey 


at 3:00 p.m. Before the train got 
out of town, five minutes later, 
every man in the S. P. & W. round- 
house at Plainville knew that the man who was to take 
Sam Crabtree's place was in town. At 3:15 every one 
of them knew the foreman's name to be John L. Starkey, 
and that he was big as the original John L. Most of 
them also knew that he was wearing a derby hat, bright 
yellow kid gloves, and had a fallen eyebrow on his upper 
lip. 

Starkey came right on up to the roundhouse, derby 
hat, kid gloves and all. He had no sooner squeezed 
through the door at the south end of the roundhouse 
than the drop-pit gang, fourteen stalls away, knew that 
he was on the job. 

Everybody was working like a negro field-hand Sat- 
urday morning as the big foreman strolled through the 
roundhouse; at least every one in his sight was work- 
ing. At least half of the force was watching through 
clear vision glasses of cab windows where they could see 
without being seen. 

Henry Barton, the big pot-bellied boilermaker that 


34 


came in. Barton's helper, Bill Cox, 
was "grinding in" the fireman's seat 
box in the cab of the same engine 
and saw the foreman coming down the walkway at the 
front of the house. 

"Hey, Barton," Cox yelled in the fire-box. 
the new foreman; take a look." 

Barton ripped a button off his overalls getting through 
the firebox door. “That beats me," the boilermaker 
commented, “а regular kid glove foreman!” 

Cox, in a hurry to spread the nickname, violated a 
safety rule by sliding down the grab irons from the 
cab. He dodged behind the engine in the next stall, out 
a back door, and came back in four stalls ahead of 
Starkey. The helper saw an engine with the cab win- 
dows closed a pretty good sign that some one was in- 
side and didn't want to be seen. Cox wasn't disap- 
pointed; two machinists and their helpers and a cop- 
persmith were in the cab. 

"Seen the kid glove foreman?" Cox inquired cas- 
ually. 

The sobriquet stuck. 


“Here's 


“Kid glove foreman” he'll be 
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as long as he stays in Plainville. 

Starkey went through the roundhouse and out to the 
office. A few moments later John Harris, the clerk, 
tacked a notice on the bulletin board: “There will be 
a meeting in the machine shop at 8:00 a.m. tomorrow 
morning. Everyone on duty at that time will arrange 
to be present. John L. Starkey, Gen. Foreman.” 

Jim Evans, roundhouse foreman, introduced Starkey 
to the overalled group of men. The introduction was 
brief: "Fellows, you all know Mr. Crabtree was trans- 
ferred at his own request. This is Mr. Starkey who 
takes his place as general foreman.” 

It was evident that whatever Starkey's qualifications 
as a foreman might be, his ability as an orator was prac- 
tically zero. 

“Well, gentlemen—" the big fellow cleared his throat. 
His face was red as a new painted switch target, beads 


of perspiration dotted his wrinkled brow. “I didn’t want- 


to come out here"—that didn't sound so good— "that is, 
the management sent me out here to take Mr. Crabtree's 
place." He sighed deeply. “They made it plain that this 
is a tough place," Starkey swallowed his Adam's apple 
and continued. ‘‘Well, I can be tough, too. We got 
to cut down on engine failures. Everybody's got to 
cut in and do their part." He stood for a moment like 
a schoolboy trying to say a half learned recitation, and 
gave up. "That's all." 

Evans broke the painful silence that followed by say- 
ing, "I'm sure we'll all do our best to help, Mr. Starkey,” 
and started towards the board. The men followed. 


HINGS went along pretty well the first day. The 

new foreman spent most of the time in the office. 
Next day Starkey set out to superheat the roundhouse 
force. He started in on the machine shop. 

Machinist Jenkins was taking a cut on a valve bush- 
ing casting. He was taking a very light cut, skimming 
the metal. 

"That a finishing cut?" Starkey asked. 


"No, but—" 
"No wonder the work's all behind! Here, let me 
show you." The general foreman stepped up to the 


lathe. 

"But, Mr. Starkey—" 

"Aw, it'll cut it, all right. Just get the tool under 
the surface—like this." Starkey rammed the tool an 
eighth of an inch in the metal. Cuttings began to fly. 
Henderson held a brush, used for the purpose, against 
the tool post to stop the flying metal. 

"How long have you been doing lathe work?" Starkey 
asked when the cut across the casting was finished. 

*"Oh, about eight or nine years,” Jenkins replied. 
"Why » 

"Well, looks like you'd a-learned something about it 
in that time.” With that sartastic reply the general 
foreman left the machine shop and went out in the 
roundhouse. 

He stopped at the drop-pit to watch a machinist and 
helper, Johnson and Gibson, tramming a sét of wheels 
on the 5075 preparatory to putting the rods on. Evi- 
dently Starkey didn't like the manner in which the work 
was being done, for he went over and took one end of 
the tram from the machinist. Johnson stood silently 
by, looking like a kid that furnished the bat for the 
ball game and then didn't get to play. Some of the 
surly expression left Johnson's face after he and the 
helper exchanged knowing glances when the boss wasn't 
looking. Johnson and Gibson had been working to- 
а a long time and understood each other pretty 
well. 

After the job of tramming the wheels was finished, 
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the foreman went down through the house. At every 
place he found men working, he stopped to watch. Al- 
most invariably he found some reason to criticize the 
manner in which a job was being done, or to suggest 
a different way. His suggestions were usually good, 
showing that he at least knew a locomotive if he hadn’t 
learned men. As he went through the house, he left 
a feeling of resentment in his wake. 

He kept it up all morning, walking steadily from one 
job to the other. Henry Barton suggested that some- 
body ought to tie him up to keep him from walking 
himself to death. 


HORTLY after the one o’clock whistle blew, Master 

Mechanic Carter came to the roundhouse to see 
how the new general foreman was making out. Carter 
happened to fall in behind Starkey and probably wouldn’t 
have caught him except for the fact that he met the 
foreman coming back. As he walked through the house 
the master mechanic couldn’t help but notice the un- 
usual activity of the place. Everybody was working 
like ants before a storm. 

“Well, looks like you’ve got things humming,” Carter 
said. "I haven't seen men working so lively since the 
coach shop burned down." 

Starkey pushed his derby back írom his forehead 
with a yellow gloved hand. “Yes,” he replied some- 
what grimly, “you know what the superintendent of 
motive power said. He said if I didn’t make this job 
go I would. I’m going to do it, too, if I have to run 
off half the men here.” 

“T wouldn’t try it all in one day, if I was you,” the 
master mechanic counseled. 

A laborer sweeping nearby heard the latter part of 
what the general foreman said. He immediately rushed 
out to the official broadcasting station, the shopmen’s 
toilet, to put the latest news on the air. “The kid glove 
foreman is going to run half of us off the job,” the 
laborer announced to the half dozen men in the place. 
With that as a starter, he elaborated on the conversa- 
tion between the general foreman and master mechanic. 

In the meantime, Jim Evans, having decided that two 
roundhouse foremen were not needed at the same time, 
spent the greater part of the morning in the office. Every- 
thing that was called was just about ready to go any- 
way, and if an extra west was needed, as expected, the 
5092 would be ready to go most any time. About all 
that was needed to finish was the right front valve 
bushing and Jenkins had started on it first thing that 
morning. 

About two o’clock the dispatcher called up for an 
engine for the expected extra; called for three-thirty. 

“Tell him it'll be the 5092," Evans, informed the clerk. 
"Guess I'd better go see if they got a fire in her." 

Evans sauntered leisurely out to the roundhouse and 
to stall twelve. The right valve piston for the 5092 was 
laying on a bench nearby. The right front bushing, with 
a Jagged lengthwise gash burned in it with a carbon arc, 
lay on the ground. There was no bushing in the front 
end of the valve cylinder. 

Evans, as he looked things over, absent-mindedly 
fished in his pocket for his plug of “horseshoe.” He 
bit off a nickel's worth and headed for the machine shop 
like he was racing with his shadow. 

The bushing was laying on the machine shop floor. 
No finishing cut had been taken on the casting. Jenkins 
was making a middle connection bushing. 

"Why didn't you finish this valve bushing before you 
started on anything else?" Evans asked loud enough to 
be heard above the noise of the lathe. 

“Well, being as it is already over a sixteenth too 
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Starkey jerked the derby off his head, threw the unoffend- 
ing sky-piece on the ground and jumped up and down on it. 


small, I didn't see any use taking any more off of it," 
Jenkins replied. 

"Why in thunder didn't you tell me you'd killed it? 
How come you made a bull like that anyway ?" 

"Didn't; the kid g , I mean the new general fore- 
dud was showing me how to run a lathe," Jenkins told 

im. 

“Why didn't you get another casting?” Evans wanted 
to know. 

“There wasn't any in the storeroom." 

Evans swore almost pathetically. There wasn't an- 
other engine that could be gotten ready for the special. 
He found Barton and set him to work building up the 
casting with electric weld and went back to the office 
to break the news to the dispatcher that the engine on 
the extra would have to be run through, meaning an 
hour or more delay. 


j ер: days after Starkey came оп the job as gen- 
eral foreman, an air of nervous tension pervaded 
the roundhouse. The men no longer joked and jibed 
at each other as they went about their work. Every 
one seemed to be working at top speed, but somehow 
the work was never done on time. Delays and failures 
began to pile up; engines wouldn’t steam; injectors 
failed because of stopped up tank hose, that happened 
twice in as many days; hot pins, hot driving-boxes. 
Starkey got to the point that in addition to trying to 
be general foreman and roundhouse foreman he tried 
to inspect every engine that came in or went out. Not 
satisfied with all that, he occasionally jumped in and 
gave a hand on a rush job. The yellow kid gloves 
became black with grime. He threw them away in favor 
of a pair of leather palmed canvas ones such as the 
mechanics wore. 

The last straw was added when the 5075 came off 
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the drop-pit. Because of having no other engine ready, 
Evans took a call on her for an east-bound drag before 
he had a chance to limber the engine up. They had 
to cut the engine out at the first station twenty miles 
away, half the bearings on her burnt up. 

Starkey was out in the roundhouse when the clerk 
told him about it. That was when the derby went. 
Starkey jerked it off his head, threw the unoffending 
sky-piece on the ground and jumped up and down on 
it. He went bareheaded the rest of the day. Next 
morning he wore an old soft hat to work. 

The master mechanic was on hand when the 5075 
was brought in. He was chewing fiercely on an un- 
lighted cigar. “Who put this engine up?” he demanded. 

“Why, Jenkins put the wheels up and the rods on, 
I believe,” Evans replied. 

“Send; get him!” 

Evans soon returned with Jenkins. 

“Jenkins,” Carter glared, “Jenkins, I thought you 
were too good a mechanic to put up a job and have it 
fail like this.” 

“T thought it was O.K.” the machinist replied. 

“Thought it was O.K.—you’re supposed to know it 
was O.K. Did you check the lateral on all the bush- 
ings ?" 

“Yes, sir.” 

"Are you sure they were all well greased?” 

“Yes, sir.” 

“Well, it looks damned funny to me. Go get a tram 
rod. I want to see if the wheels are in tram.” 

"I'm certain the wheels аге in tram,” Starkey cut in. 
“T know because I checked them myself.” 

“Well, I’m going to check them myself. Somebody 
has got to explain why an engine coming right off the 
drop-pit burns up every rod bushing on it,” the master 
mechanic told him. 
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The wheels were not in tram; in fact, they were 
badly out. No one but Carter and the general fore- 
man knew what transpired in the office, but according 
to those claiming to know the walls of the building were 
seen to bulge and recede while the conversation was 
going on. : 

From that time Starkey spent more time in the office 
and less in the roundhouse. In fact, to keep up with 
the volume of correspondence that piled in, he didn’t 
have much time for anything else. 


e secnm. enough, things began to improve in 
the roundhouse. Men worked with less feverish 
rush but seemed to accomplish more. There was, how- 
ever, still a great deal of room for improvement. The 
strain had begun to tell on the general foreman also. 
His face showed tired lines, his eyes an abstracted look 
as though peering in the distance and seeing nothing. 
When the men went to him to ask him anything, which 
was very seldom, his replies, more often than not, were 
disconnected and without clear meaning. The kid glove 
foreman was letting the job get him down and he 
knew it. 

About a week after the dismal failure of the 5075, 
he received a personal letter from the superintendent of 
motive power. The letter stated in effect that the super- 
intendent of motive power had been seriously disap- 
pointed in results and unless a marked improvement 
could be shown immediately he had no choice but find 
another.general foreman for the Plainville roundhouse. 

While Starkey was reading the letter, the phone rang. 
The clerk answered it. ''Hello—yes—wait just a second. 
O.K., go ahead slow so I can copy it.” 

Starkey went over to the desk and read the message 
as the clerk copied it in long hand. The message was 
addressed to J. L. S., and was: "Engine 5081, train 
No. 10, failed Sanford date. Broken crosshead guide 
yoke, badly cracked, old crack. Train delayed three hours 
forty minutes. Take inspector responsible out of service. 
Will hold formal investigation on arrival Plainville. An- 
swer quick. H. H. C." 

The initials were those of H. H. Carter, master me- 
chanic. As Starkey read the message, his face reddened. 
A line of white showed on each side of his mouth. 

"What'll I tell him?" the clerk asked. 

"Tell him—" Starkey swallowed hard, “tell him that 
I'm responsible for the failure. I O.K.'d the engine 
and knew the guide yoke was cracked; run it anyway, 
didn't have another engine. The inspector showed me 
the crack," Starkey added. 

News travels fast in a railroad roundhouse. In less 
than two hours every man in it knew that the general 
foreman had deliberately lied to save the inspector's 
job. Nof only did they know he had deliberately lied, 
they knew that he had done it when his own job was 
hanging by a thread. Why he had done it, Starkey 
couldn't have told himself. All he knew was that he 
was tired of rawhiding men—tired of the job he had 
tried to make a go of and failed. He wanted to go 
back to the erecting floor job in the backshop where 
everything was routine work, no hot shot, no engine 
failures, just eight to five, the same old thing. He 
slumped wearily in a chair. 

Two days later the master mechanic returned to 
Plainville. Fifteen minutes after he got to town, every 
one in the roundhouse knew it. Almost immediately 
an air of suppressed mystery, an intangible something 
about to happen, suffused the shop. Men congregated 
in little groups of two's and three's. Several were seen 
talking to the roundhouse foreman. A little later five 
men of different crafts in the roundhouse, machinist, 
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boilermaker, blacksmith, coppersmith, and electrician 
were on their way to the master mechanic’s office. The 
five men stayed in the office nearly an hour. 

After they had left Carter called the general foreman 
and told him to come to the office. 

“Starkey,” the master mechanic began, “your show- 
ing as a general foreman has been miserable. Engine 
failures and delays have been terrible. Some of them 
absolutely inexcusable. I had intended to wire the 
superintendent of motive power today to ask that you 
be transferred immediately.” 

“Yes, I know. I—" 

“No, I don’t believe you do know, but I’m giving 
you another chance to learn, and I’m going to tell you 
something else. Five men representing the men in the 
roundhouse called on me a few minutes ago and asked 
that you stay here. Each one of those five men was 
willing to take the blame for the poor showing you’ve 
made. Why, I don’t know, but I can tell you this much, 
when you can get a bunch of men feeling that way, 
you're a long ways towards correcting the trouble that 
is in the shop.” 

“Thanks, Mr. Carter—” 

“Hell, don't thank me, thank the men. І tried to tell 
you the first day," Carter interrupted. 

There was a notice,on the bulletin board that after- 
noon : "There will be a meeting of roundhouse employees 
in the machine shop at 8:00 a.m. tomorrow morning. 
All employees that can arrange to do so will please be 
present." 

“Fellows—” Starkey began, swallowed a lump and 
started over. “Fellows, I—I think,” he stalled again. 
“Damn it, thank you!" A tear rolled down each cheek. 
“That’s all," he finished gruffly. 

Silence, then some one clapped, and everybody clapped. 
Not much had been said, but—they understood. He 
would still be the kid glove foreman, but the nickname 
had taken on a different meaning. 


Ram-Type Production 
Turret Lathes 


HE Gisholt Machine Company, Madison, Wis., is 
introducing an improved design of ram-type turret 
lathe in three sizes which are efficient both in high-pro- 
duction work and in small lots. These machines are 
easy to operate, their fast manipulation being due partly 
to automatic labor-saving devices built into the machines. 
The hexagon turret and its stop roll are indexed auto- 
matically to the next position with the back movement of 


the ram slide. As the ram slide goes forward to the work 


the hexagon turret is located automatically and clamped 
in place. As the operator need not take his hands from 
the pilot wheel to accomplish this whole operation, it 
is simple to carry through the cycle of operations and 
without lost time. 

The quick-indexing square turret on the cross-slide is 
arranged for holding four tools. Here again a single 
lever movement accomplishes the indexing, locating and 
clamping. A forward and backward movement of the 
lever is all that is required to index the tool post prepara- 
tory for the next operation. 

The selective gear transmission permits a change in 
spindle speed without passing through intermediate 
speeds. Three levers, simply operated and conveniently 
located, control the 12 speeds available. One lever splits 
the 12 speeds into two groups of six speeds each, one high 
and one low. The second lever splits the group being 
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used into two further groups of three speeds each. The 
third lever selects from this group the particular speed 
desired. The shift from high to low speed, as from drill- 
ing to reaming or from turning to threading, is made 
through multiple-disc clutches and is done without stop- 
ping the spindle. The shifting mechanism is simple and 
has no complicated mechanism. 

A single lever controls shifting from forward to re- 
verse. When the lever is in the neutral position a brake 
is applied automatically to stop the spindle. No time is 
lost waiting for the work to coast to a stop before being 
reversed. A safety latch in the neutral position prevents 
accidental starting. 

The headstock is oiled automatically by a splash sys- 
tem, the gears running in a bath of oil which is carried 
to all bearings and moving parts at all speeds. The 
tapered-roller spindle bearings are continually oiled with 
clean filtered oil from a catch reservoir. The aprons are 
oiled automatically by a forced-feed system which pumps 
a steady stream of oil over the gears and bearings. Hand 


Gisholt ram-type high production turret lathe 


pumps are provided at the apron ends for lubricating the 
way, a few strokes of the pump lever being all that is 
required when starting the machine. 

The three new Gisholt ram-type turret lathes are iden- 
tical in design and construction, differing only in size 
and capacity. They cover 172-11. to 2V5-in. bar capacity 
and 8-in. to 15-in. chucking capacity. All machines are 
equipped throughout with tapered roller anti-friction 
bearings and hardened alloy-steel gears. The ways of 
the turret slide, saddle and bed are hardened steel, se- 
curely attached and ground in place. 


The Universal 
Turret Lathe 


NEW 4-A universal turret lathe 1s announced by 
the Warner & Swasey Company, Cleveland, Ohio. 
The machine is offered in 8-in. and 9-in. spindle capaci- 
ties and 28%-in. swing. The spindle is mounted on 
Timken bearings at the spindle nose end and on straight- 
roller bearings at the rear. All shafts of the head are 
mounted one above the other to the rear of the spindle, 
thus placing the rear train entirely to the rear. This 
construction promotes rigidity and permits a larger 
spindle. 
The bed section reaches down almost to the chip pan, 
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passage for chips being provided іп arched holes under 
the rear way of the bed. A new cross slide and square 
turret offer rigidity featured by a square lock gib, used 
for the first time in combination with the conventional 
dovetail on the opposite side of the cross slide. This 
construction offers increased capacity for absorbing the 
strains in overhanging ‘tools; it supports the heaviest 
cuts taken by carbide cutters without vibration. Hard 
steel replaceable wear strips have been added to the 
seat of the cross slide to further preserve initial ac- 
curacy. 

The square turret has an internal-circumference clamp 
ring which eliminates the tendency at this point for loose- 
ness due to excessive wear. The indexing clamp handle 
is located in front where it overcomes interference with 
hexagon-turret tools when indexing, which construction 
permits indexing in tight positions. As optional equip- 
ment, an open-type square turret can be furnished which 
permits multiple tooling and the holding of long-shank 
forming tools. Conventional rockers are replaced by 
shims to elevate the cutting tool to the correct height, a 
construction essential on carbide tools to insure correct 
cutting angle after cutter regrinds. 

Both hexagon-turret slide and square-turret carriage 
are equipped with an oil reservoir and a Bijur pump. 
The pump is actuated by the travel of the slide and auto- 
matically lubricates the ways whenever the slide moves. 
The oil reservoir being a glass chamber and separate 
from the apron mechanism is sealed against coolant. 
The ways are protected by patented covers. 

A direct-reading indicator is found in the head-gear 
shift which affords increased ease of operation and en- 
ables the operator readily to pick the desired spindle 
speed without referring to diagrams or charts. Rapid 
traverse is offered as optional equipment for the cross 
slide. For certain chucking operations where frequent 


in-and-out movement is necessary, this is a definite time 
is provided through an electric unit 


saver. This 


Increased life and convenience of operation are embodied 
in new Warner & Swasey universal turret lathe 


mounted in front of the handwheel and equipped with 
a built-in switch. Large contacts permit quick and ef- 
fortless control of the cross slide in either direction. The 
cross-slide handwheel is of heat-treated aluminum alloy 
to reduce momentum. 

An independent lead screw is an important feature for 
threading operations. A solid lead screw is provided 
which is independent of the feed shaft. This screw is 
used for threading purposes only while all feed and rapid 
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traverse functions operate through the usual rack and 
pinion. By this means the accuracy of the lead screw is 
preserved throughout the life of the machines. Pick-off 
gears are provided which are changed to provide the 
desired pitch of thread. A feature of this unit is the 
quick return of the carriage at a constant speed of 5 ft. 
per min., independent of spindle speed and accomplished 
through a convenient lever on the apron without re- 
versing or stopping the spindle. 


Light Compact Tire Gage 
Gives Aecurate Readings 


SHOP-MADE micrometer tire gage, developed 

and used successfully for some time at the Mo- 
berly, Mo., shops of the Wabash, is shown in the draw- 
ing. The gage is compact and light, weighing only 15 
lb. It has long ranges due to the telescoping feature, 
is conveniently handled and gives unusually accurate 
readings. It can be used to caliper any tire or other 
part from 44 in. to 86 in., and give the exact size to 
lios in. 

The gage is made to read in sixty-fourths instead of 
thousandths, as the average railroad mechanic works to 
these dimensions instead of thousandths. This gage will 
give the exact size of any object calipered without re- 
course to rule or tape line, which is necessary on ordi- 
nary tire calipers. For example, if necessary to order 
a tire for a locomotive to match other tires, the opposite 
tire is calipered and a reading of the gage shows the 
size to order, while with ordinary tire calipers it is 
necessary to measure between points, and if the long 
scale used is defective, which is often the case, the tire, 
when received, will be either too small or too large. 

This gage is also a great help in turning tires accu- 
rately. The reading of the vernier shows the exact 
amount necessary to take off each tire to make all of 
the same size. The detailed construction of the gage is 
quite clearly shown in the drawing. 
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Zee Lock 


Counterbores 


HE Ingersoll Milling Machine Company, Rockford, 

Ill., has extended the application of inserted Zee- 
lock cutter blades to counterbores. Two designs are 
offered—one of the shallow type used for shallow bor- 
ing or spot-facing operations, and another for deep 
boring operations. Both incorporate the Ingersoll Zee- 
lock cutter blade which is positively locked and ad- 


Counterborer with Ingersoll zee-lock cutter blades 


justable in two directions. Furthermore, the serra- 
tions are broached into the cutter housing so that by 
moving. the cutter blade to the next slot in sequence it 
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is moved out only part of a serration. The diameter is 
thus maintained with a minimum of grinding. 

The shallow counterbore which has four serrated 
blades interlocked with a hardened and ground pilot is 
used for counterboring where the depth of the hole is 
less than one half the diameter. The deep counterbore 
has two husky adjustable serrated blades and a body 
well relieved for generous chip allowance, so that holes 


of great depth may be counterbored, or icusi 
drilled holes enlarged. previously 


Diesel Engine 
Questions and Answers 


13.—Q.—What is meant by scavenging? A.—Scav- 
enging is the removal of the products of combustion 
from the cylinder of an oil engine after the power stroke. 

14.—Q.—What is meant by the term two-cycle as ap- 
plied to oil engines? A.—In the two-cycle oil engine 
each cycle comprises two strokes of the piston during 
which the crank makes one complete revolution. Only 
one of the two strokes of the two-cycle engine is a 
power stroke. In marine and_ stationary two-cycle 
engines, instead of an exhaust valve, there is a ring of 
exhaust ports around the bottom of the cylinder. As 
the piston nears the end of its downward stroke it un- 
covers the exhaust ports, scavenging valves supplied 
with low-pressure scavenging air from an air com- 
pressor open and the scavenging air flows into the cylin- 
der and pushes the exhaust gases out through the ex- 
haust ports. As the piston on its up-stroke covers the 
exhaust ports, the scavenging valves close leaving the 
cylinder full of fresh air. In some railway two-cycle 
engines fresh air is admitted through scavenging ports 
in the cylinder at the lower end of the piston stroke 
and the exhaust gases are blown out through exhaust 
valves located in the cylinder head. The exhaust valves 
are actuated by a cam shaft and open approximately 
30 deg. of crank rotation before the scavenging ports 
are uncovered. The exhaust valves remain open while 
these ports are uncovered. On its upward or compres- 
sion stroke the piston compresses the air in the cylinder 
and as it nears the top of its stroke fuel is injected 
which is ignited by the high temperature of the com- 
pressed air in the cylinder, the gases burning and ex- 
panding and pushing the piston down on its working 
stroke. | 

15.—Q.—What is meant by the term four-cycle as 
applied to oil engines? A.—1n a four-cycle oil engine 
one complete cycle of operation requires four. strokes 
of the piston, the crank making two complete revolu- 
tions during the cycle. In only one of the four strokes 
does the piston receive a turning impulse from the 
expanding gases in the cylinder. Assuming the piston 
to be at the top of its stroke with the air inlet valve 
open and the exhaust valve and fuel valve closed, the 
piston draws air into the cylinder during its down stroke. 
As the piston reaches the end of the suction stroke the 
air-inlet valve closes and as the piston rises on the second 
or compression stroke the air in the cylinder is com- 
pressed to about 450 Ib. per sq. in., as the result of which 
its temperature increases to about 1,000 deg. F. The 
fuel injection valve now opens and the oil is sprayed 
into the cylinder at high pressure. The high-temperature 
of the compressed air in the cylinder ignites the fuel 
and it continues to burn as long as injection is main- 
tained. Combustion of the fuel raises the temperature 
of the gas to approximately 3,000 deg. F. In the mean- 
time the piston has started down on the third or expan- 
sion stroke with the gas expanding behind it. The in- 
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jection valve closes shortly after the piston has started 
down on this stroke. At the end of this stroke the ex- 
haust valve opens and the burned gases in the cylinder, 
now reduced to about 40 Ib. per sq. in. pressure and 
correspondingly reduced in temperature, start to flow 
out through the exhaust pipe. As the piston rises on 
the fourth or exhaust stroke it pushes the remaining 
gas out of the cylinder. At the end of this stroke the 
exhaust valve closes, the air inlet valve then opens and 
the cycle of operation starts over again. 

16.—Q.—Explain the cycle of operation of а four-cycle 
Diesel engine, both solid-injection and air-injection. A.— 
The main features of the cycle are the same whether 
solid-injection or air-injection is used. With air-in- 
jection, compressed air at 800-900 Ib. per sq. in. forces 
the fuel through the atomizers or spray valves into the 
cylinders. With solid-injection this is done by the pres- 
sure of the fuel-oil pump. In the four-stroke cycle, on 
the first down stroke air is drown into the cylinder 
from the atmosphere through the air inlet valve. On 
the up stroke this air is compressed by the piston to 
approximately 450 Ib. pressure and 1,000 deg. F. Just 
before the end of the stroke the fuel is injected; this, 
mixing with the heated air, ignites and combustion is 
started. The third stroke is the working stroke. Com- 
bustion continues until the fuel is consumed. The fuel 
is cut off at about 0.1 stroke. Expansion of the gases 
generated by combustion drives the piston down till near 
the end of the stroke, when the exhaust valve opens and 
the burnt gases are released. During the fourth stroke 
the remaining exhaust gases are expelled through the 
exhaust valve, after which the cycle of operation is 
repeated. | 

17.—Q.—IVhat is the true Diesel principle? A.—(a) 
Compression sufficient to produce the temperature 
requisite for the spontaneous combustion of the fuel. 
(b) Injection of the fuel by pressure or a blast of com- 
pressed air. (c) A maximum cycle pressure (attained 
during combustion) not greatly exceeding the compres- 
sion pressure, and absence of pronounced explosive 
effect. 

18.—Q.—Describe the suction stroke of .a Diesel 
engine. A.—If the engine is considered to be at its top 
dead center, and just about to begin the suction stroke, 
the suction valve is already slightly open. At the same 
time the exhaust valve, which has previously closed dur- 
ing the exhaust stroke, has not yet come on its seat. 
The result of this state of affairs is that the rapidly 
moving exhaust gases create a partial vacuum in the 
combustion space and induce a flow of air through the 
suction valve, thus tending to scavenge out the exhaust 
gases, which would otherwise remain in the cylinder. 
As the piston descends, its velocity increases, and reaches 
a maximum in the neighborhood of half stroke. At the 
same time the suction valve is being lifted off its seat 
and attains its maximum opening also in the neighbor- 
hood of half stroke. The lower half of the suction stroke 
is accompanied by a more or less gradual closing of 
the suction valve, which, however, is not allowed to 
come on its seat, until the crank has passed the lower 
dead center, by about 20 deg. At the moment when the 
crank is passing the lower dead center, the induced air 
is passing through the restricted opening of the rapidly 
closing suction valve, with considerable velocity, and 
an appreciable duration of time must elapse before the 
upward movement of the piston can effect a reversal 


. of the direction of the flow through the suction valve. 


It will be clear from the above that, owing to the effect 
of inertia, more air will be taken into the cylinder, in 
the manner described, than by allowing the suction valve 
to come on its seat exactly at the bottom dead center. 
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——— NEWS —— 


Tue Unrrep Cargon Company has or- 
dered 10 covered hopper cars from the 
American Car and Foundry Company. 


Tue PENNSyLVANIA has ordered 10,000 
sets of AB brake equipments from the 
Westinghouse Air Brake Company. 


Tue ATCHISON, ТоРЕКА & Santa FE is 
inquiring for 500 box cars of 50 tons’ 
capacity and 50 hopper cars of 70 tons’ 
capacity. 

Tue NationaL or Mexico has placed 
orders for Coffin feedwater heater sys- 
tems, totaling 39 equipments, with the J. 
S. Coffin, Jr., Company, Englewood, N. J., 
through its foreign representative, the In- 
ternational Railway Supply Company, New 
York. 


Tue PEonrA & PEKIN Омтом has ordered 
one Diesel-electric switching locomotive 


from the American Locomotive Company.. 


This locomotive will be equipped with Gen- 
eral Electric electrical equipment and Mc- 
Intosh & Seymour power plant. 


Tue CaNanraN Paciric has ordered 
from Fafnir Bearings Incorporated, New 
Britain, Conn., roller bearing journal boxes 
toequip eight coaches. Fafnir bearings have 
recently been placed on two tenders of New 
York Central Hudson type engines. 


Union Pacific Orders Two More 
*Streamliners? 


Two more streamline trains have been 
ordered by the Union Pacific from the 
Pullman Standard Car Manufacturing 
Company. They will be placed in service 
between Chicago and Denver, Colo, in 


Both or each 
power unit of the 
Union Pacific 
“Streamliners — 
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June on a schedule of 16 hours for the 
1,048 miles via the Chicago & North West- 
ern and Union Pacific, effecting a saving 
of a business day or nine hours as com- 
pared with the present fastest schedule, 25 
hr. 15 min. eastbound. They will be the 
fastest trains in the world for distances 
of 805 miles or more, the average for the 
1,0048 miles being 65.5 miles an hour, in- 
cluding stops. Between Omaha and Den- 
ver they will be the fastest for distances 
greater than 360 miles. 

The proposed schedule between Chicago 
and Denver calls for 8 hr. for the 488 
miles over the Chicago & North Western 
from Chicago to Omaha, Neb., an average 
of 61 m.p.h., and 8 hr. for the 560 miles 
over the Union Pacific from Omaha to 
Denver, an average of 70 m.p.h. 

The new trains, to be known as “Stream- 
liners—City of Denver," will leave Chi- 
cago and Denver every day in late after- 
noon, arriving at the terminals the follow- 
ing morning, arrival and departure at Chi- 
cago being arranged to allow ample time 
Íor passengers to make connections with 
eastern trains. No extra fare is contem- 
plated and low cost individual tray-meal 
service will be available in addition to reg- 
ular dining-car service. 

Each train will consist of a 2,400-hp. 
tandem power unit and 10 cars, including 
three Pullman sleeping cars, a Pullman 
room and observation car, a dining car, 
two coaches, equipped with adjustable, re- 
clining seats, and three cars for baggage, 
mail and express. Each section of the 


power unit will contain an Electro-Motive 
Corporation 1,200-hp. Diesel engine, di- 
rectly connected to generators, which will 
provide current for electric motors on each 


truck of the power cars. Each of the 
tandem power units will be so arranged 
that both engines or either individually 
can be operated from the controls in the 
cab of the first unit. The overall length of 
the trains will be 858 ít. and the total 
weight about 600 tons. Passenger capaci- 
ty will be 82 in the Pullman cars and 100 
in the coaches, or a total of 182. Ex- 
ternally the passenger-carrying cars will 
be of standard width, but the interior, by 
reason of the type of design, will be five 
in. wider than present standard cars and 
of same height. 

The power cars will be built of Cor-Ten 
steel furnished by the United States Steel 
Corporation, while the principal structural 
material of the other cars will be alumi- 
num alloy, except that the trucks, com- 
plete, and couplings between cars, will be 
steel. The aluminum alloy used will be 
furnished by the Aluminum Company of 
America. 

These two additional streamliners when 
completed will give the Union Pacific a 
fleet of six such trains—two for service 
between Chicago and Denver, one between 
Chicago and Portland, Ore.—two between 
Chicago and San Francisco, Calif. and 
Los Angeles, and one between Kansas 
City, Mo., and Salina, Kan. 


Air-Conditioning Study Autho- 
rized by A. A. R. Board 


A THOROUGH study of the various sys- 
tems now in use by the railroads for the 
air-conditioning of passenger cars is to be 
made by the Association of American 
Railroads, J. J. Pelley, president of that 
Association, has announced. Under au- 


City of Denver" 
can be controlled 
from the cab in 
the leading car. 
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thority of the board of directors, the study 
will be conducted under the direction of 
L. W. Wallace, director of the Equipment 
Research Division. 

While practically all the principal rail- 
roads of this country, as well as the Pull- 
man Company, are making use of air-con- 
ditioning devices for passenger equipment, 
the systems vary, and it is the purpose of 
this study to determine the relative effi- 
ciency and economy of the various types 
and whether the air conditions being ob- 
tained in the cars are satisfactory from 
the standpoint of the comfort and well- 
being of the passengers. At the present 
time there are three basic types of air- 
conditioning equipment being used by the 
railroads, although there are numerous 
variations of each type. The three basic 
types are ice, steam and mechanical com- 
pressor, in the first two of which water 
is used as the refrigerant. In the com- 
pressor type, however, certain kinds of gas 
are used as the refrigerant. 

*Air conditioning of passenger equip- 
ment," said Mr. Pelley, "is of such funda- 
mental importance to American railroads 
and is such a new development so far as 
the rail carriers are concerned that the 
board of directors has determined on a 
comprehensive research program being 
conducted into that subject. What the 
railroads want to know is what type or 
types are best adapted for railroad use, 
whether there are any improvements that 
can be made, which type provides the 
greatest comfort to the public, and which 
are the most economical to install and 
operate. Railroad managements also want 
to know whether some system or systems 
can be developed in the light of experi- 
ence which the railroads have had in re- 
cent years whereby some standardization 
can be brought about whereby the cost of 
installation and upkeep can be reduced. 

"Air conditioning of passenger cars is 
recognized by the railroads as an improve- 
ment that will eventually be in common 
use on railroads throughout the country. 
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In view of the fact that in recent years the 
railroads have had an opportunity to ex- 
periment with and make use of various sys- 
tems from a practical standpoint, the board 
of directors feels that a complete study at 
this time should bring about the develop- 
ment of a still greater improvement in air 
conditioning of passenger cars." 


Santa Fe Budget 


Directors of the Atchison, Topeka & 
Santa Fe have approved a budget for 1936 
providing for the expenditure of $28,408,- 
973. Among the major items are the fol- 
lowing: 
500 50-ton single sheathed box cars. .$1,250,000 
50 70-ton hopper cars.............. 150,000 
Car improvements .................. 1,449,665 
Locomotive improvements 220,294 
Topeka ‘shops: 2... ore nho saints ates 
Shop buildings, enginehouses and ap- 
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e 164,342 
Shop machinery and tools.......... 


*Firemen" To Be Employed on 
“Zephyrs” 

A STRIKE of 1,500 members of the 
Brotherhood of Locomotive Firemen and 
Enginemen on the Chicago, Burlington & 
Quincy, scheduled to take place on De- 
cember 9 at 6 p.m., was averted on De- 
cember 8, after a conference attended by 
Judge James W. Carmalt of the National 
Railway Mediation Board; L. O. Mur- 
dock, assistant to the executive vice-presi- 
dent, and W. F. Thiehoff and J. H. Ayde- 
lotte, general managers of the Burlington ; 
and M. Larson, general chairman, and J. 
P. Farrell, vice-president of the firemen’s 
brotherhood. As a result of the agree- 
ment reached, a helper will be employed 
to assist the engineman on Diesel-electric 
streamline passenger trains and the broth- 
erhood will not insist that a helper be em- 
ployed on Diesel switching locomotives. 

In this. controversy, the brotherhood de- 
manded that the railroad employ a fire- 
man in addition to an engineman on both 
Diesel-electric trains and Diesel-electric 


switchers, contending that the employment 
of two men was essential to safety. The 
management held that employee and public 
safety was not jeopardized when such lo- 
comotives were operated by one man and 
that, by calling a strike, the brotherhood 
was trying to evade the contract which 
provides for a 30 days' notice for changes 
in present agreements. 

On December 3 the Brotherhood notified 
the railroad that a majority of its 1,500 
members were in favor of a strike, and 
asked for another conference with the 
management. This conference took place 
on the following day and when the rail- 
road would not waive its rights under the 
Railway Labor Act, the Brotherhood set 
the date for the walkout at 6 p.m. on De- 
cember 9. Shortly after the strike call 
was issued, Dr. William Leiserson, chair- 
man of the National Mediation Board in 
Washington, telegraphed Ralph Budd, pres- 
ident of the railroad, urging mediation of 
the controversy. Mr. Budd interpreted the 
message of the chairman to mean that the 
Brotherhood wished to change existing 
agreements which, in accordance with es- 


„tablished custom, opened existing sched- 


ules for consideration of such other 
changes as may be submitted by the road. 

On December 8 both parties agreed to 
waive their rights and the Brotherhood 
agreed to withhold its demands for en- 
ginemen on switching locomotives. The 
management felt that, while its streamline 
trains are safe when operated with one 
man, it would not contest the employment 
of a helper because of its high regard for 
safety and in view of the doubt already 
created in the mind of the traveling pub- 
lic through the publicity given the matter. 


Milwaukee Repairs Back to 
Normal Schedule 


For the first time since 1931, the Mil- 
waukee, Wis., shops of the Chicago, Mil- 
waukee, St. Paul & Pacific on December 5 
resumed their normal freight and passen- 
ger car repair schedule which calls for 
the repair of all passenger equipment dur- 
ing a two-year cycle and all freight equip- 
ment on a four-year cycle. As a result, 
1,200 men will be employed on a 40-hr. 
week to repair 2 passenger and 20 freight 
cars a day. 


Retirement Board Seeking Regis- 
tration of Furloughed Employees 


Tue Railroad Retirement Board, charged 
with the administration of the railroad re- 
tirement act of 1935, has initiated steps to 
secure the registration of all persons who 
had an employment relation to a carrier 
on August 29, 1935. "The act describes 
three classes of employees who are eligible 
for its benefits: First, those who were in 
active service on or after the date the law 
was enacted, August 29, 1935; second, offi- 
cial representatives of railroad employee 
organizations, who qualify under stated re- 
quirements; and third, persons who on 
August 29, 1935, were in an employment 
relation to a carrier, i. e, employees who 
were not actually in service on or since 
that date but who were on furlough or 
leave of absence, subject to call for serv- 
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DRIVING BOX FIT 


ON THE ENTIRE LOCOMOTIVE 


THE MOST 
IMPORTANT 
BEARING ADJUSTMENT 


Driving Box Wedges cannot be “hand 
adjusted” to maintain a constant prede- 
termined fit from terminal to terminal. It 
may have been fairly well done on the 
small power and short runs of years ago. 

Adjustment in the roundhouse with the 
engine cold and ot rest is soon too tight 
as the box temperature rises. If tempera- 
ture increase is allowed for, there is excess 
slack and pounding. Even if wedges were 
easy to get at, hand adjustment couldn't 
do a proper job. 

Driving box temperature varies 150 to 
200 degrees over short periods of time as 
the engine works. Driving box size varies 


correspondingly with the temperature. 


NEW YORK 


Franklin Automatic Compensator and 
Snubber automatically compensates for 
temperature change and automatically 
maintains a predetermined fit at all times. 

This assures a smooth riding locomotive 
and absence of pounding boxes that ruin 
all bearings. 

The Franklin Automatic Compensator 
and Snubber offers one of the most effec- 
tive means of extending locomotive mile- 
age and keeping down locomotive main- 
Its twin, the E-2 Radial 


Buffer, takes on the job between engine 


tenance costs. 


and tender and they combine to improve 
riding, dampen shocks and promote safe 


operation at any speeds. 


When maintenance is required a replacement part assumes importance equal to that of the device itself 
and should be in with eee: care. Use only genuine Franklin repair pars in Яка equipment. 
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IKLIN RAILWAY SUPPLY COMPANY, Ім, 


CHICAGO 


MONTREAL 


ice and ready and willing to serve, in ac- 
cord with the rules and practices of rail- 
road employment. 
which the board wishes to register at this 
time; other registrations will follow later. 

In order to secure data concerning the 
class of persons having an employment re- 
lation to a carrier, but who have not been 
in active service since the date of the en- 
actment, the board is broadcasting a notice 
calling upon each such person to send in 
his name and address to the board in order 
that the board may forward to him forms 
on which registration may be made. Some 
of the persons who have an employment 
relation but are not now in active service 
may be eligible to receive an annuity as 
soon as annuity payments become due and 
payable, 90 days after the effective date 
of the act, which is March 1, 1936. 


Westinghouse Fiftieth Anniver- 
sary Celebrated on January 8 


Tue year 1936 is a “golden jubilee” 
year for Westinghouse, January 8 having 
been the fiftieth anniversary of the found- 
ing of that company by George Westing- 
house on January 8, 1886, when the charter 
was granted to the Westinghouse Electric 
Company. 

In commemoration of its fiftieth birth- 
day Westinghouse, on the night of Janu- 
ary 8, held a "family" gathering in Pitts- 
burgh, Pa. for the 12,000 employes in 
that district. Simultaneously a similar 
meeting of Westinghouse employees was 
held in every important Westinghouse fac- 
tory and office in the country. 

A unique feature of this "family" gath- 
ering of 40,000 employes was that the com- 
plete Pittsburgh program was broadcast 
to all of the other meetings in plants and 
districts over Westinghouse's own short 
wave transmitter at W8XK. The program 
was sent out simultaneously at two wave 
lengths, 25.26 and 48.83 meters, and was 
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picked up in plants and offices all over 
the United States and also in foreign 
countries. d 
At Pittsburgh the speakers reviewed the 
important contributions that Westinghouse 
has made to the progress of industry and 
to the welfare of humanity and presented 
a forecast of the future of the electrical 
industry. А Westinghouse institutional 
sound picture, "The New Frontiers," pre- 
pared especially for its golden jubilee, was 
shown to employees for the first time on 
this occasion. Music was furnished by 
Westinghouse’s own  organizations—the 
Westinghouse Band, the Westinghouse 
Chorus and the Westinghouse Kilty Band. 
As far as is known this was the first 
mass gathering of all employes of a com- 
pany throughout the world by means of 
short wave radio over its own station. 


Diesel Engine Fire Caused By 
Fuel Tank Overflow 


FoLLowINcG an investigation, it was de- 
termined that the fire which occurred on 
the forward unit of the 3,600-hp. Diesel- 
electric locomotive hauling the Santa Fe 
“Super-Chief” on a test run between Chi- 
cago and Los Angeles, Cal., as reported in 
the December Railway Mechanical Engi- 
neer, was caused by the combustion of va- 
porized fuel oil accidentally introduced 
into the engineroom and ignited by one of 
several means not definitely determined. 
An excessive amount of fuel oil was trans- 
ferred from special reserve tanks in a 
baggage car to fuel supply tanks on the 
locomotive, this excess oil overflowing 
through vent pipes in the locomotive roof 
and dropping into the engine-room where 
it was vaporized and mixed with air from 
the powerful ventilating fans. The fire 
was limited to the engine-room of one 
unit of the locomotive. Only one of the 
900-hp. Diesel engines was damaged and 
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that superficially, as the fire was quickly 
extinguished. The main generators were 
not affected, but considerable damage was 
done to electrical connections and fittings 
on the interior of the engine-room, also 
to thin steel sections such as the side 
sheathing. This type of fire would not 
occur in normal Diesel-locomotive opera- 
tion, as the provision of a reserve fuel 
supply on the Santa Fe test train was 
necessitated only by the lack of interme- 
diate refueling facilities which will be 


‚ provided when the "Super-Chief" is placed 


in regular service. 


Pennsylvania Orders 10,000 
Freight Cars; 4,000 from 
Builders 


Tue Pennsylvania has ordered 10,000 
new freight cars—6,000 from its own 
shops and 4,000 from outside builders. The 
program, work on which will be got under 
way as soon as practicable, will involve 
an expenditure of approximately $25,000,- 
000; it is called "one of the most im- 
portant and extensive equipment building 
programs ever undertaken in the road's 
history." 

Included in the orders are 4,700 standard 
steel box cars, 3,000 automobile cars, 2,000 
mill type gondolas of an entirely new 
design and 300 hopper cars, designed es- 
pecially for the handling of cement and 
similar commodities in bulk. Only box 
cars have been ordered from outside build- 
ers, while the P. R. R. shops will also 
build 700 of these in addition to all those 
of other types. 

The orders were distributed as follows: 


No. of 
Cars 


Builder and plant 
P. R. R. 


P. R. R. Shops, Enola, Pa..... 
P. R. 


Berwick; Раг ажа ГАЕТ 
Pullman-Standard Car Manufacturing Co., 


The 3,000 new automobile cars have 
been designed in co-operation with the 
automotive industry to meet its latest re- 


quirements. Included will be 2,000 50-ton 
automobile box cars, 300 of which will be 
equipped with loading devices. These will 
be 40 ft. 6 in. long, 10 ft. 5 in. high and 
9 ft. 2 in. wide, with double side doors. 
There will be also 1,000 50-ton auto cars, 
50 ft. 6 in. in length, with double side 
doors, especially designed not only for 
automobiles but also for the movement of 
automobile accessories and other materials 
light in weight but requiring an especially 
long car body. End doors will be provided 
in 300 of these cars. The 4,700 box cars 
will be of 50 tons’ capacity, 40 ft. 6 in. 
long, 10 ft. high and 9 ft. 2 in. wide, with 
single side doors. The gondolas are to be 
of 70 tons’ capacity, 52 ft. long, 9 ft. 6 
in. wide and with sides 3 ft. 6 in. high; 
they will be designed especially for the 
handling of long structural shapes and 
other mill products. The covered hoppers 
will be of 70 tons’ capacity. 

The program is expected to provide ap- 
proximately 11,000,000 man-hours of work 
in equipment company and railroad shops, 
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both in the fabrication of cars and in the 
production of materials necessary for their 
construction. It is estimated that in the 
work of fabrication alone, employment for 
a full year will be given to 2,000 men. An 
additional 6,000 men will be engaged over 
a long period in the basic industries, pro- 
ducing various materials. The job is ex- 
pected to be completed in approximately 
a year. 


Streamline Train for N. Y. C. 
Cleveland-Detroit Run 


Tae New York Central is constructing 
in its own shops a streamline steam train 


Tue ARMSPEAR MANUFACTURING CoM- 
pany has moved its office from 250 West 
Fifty-fourth street to 1270 Sixth avenue, 
New York City. 


Joux S. Grecc, formerly of the Moise 
Steel Company, Milwaukee, Wis., has been 
appointed to the sales staff of the Milwau- 
kee office of the Inland Steel Company. 


В. Н. У/нитмс has been appointed dis- 
trict manager of the Whiting Corpora- 
tion, with headquarters at Cincinnati, 
Ohio. 4 


Tue Goutp Storace Battery Corror- · 


ATION has moved its eastern sales and 
service depot from 796 Tenth avenue to 
549 West Fifty-second street, New York 
City. 


J. S. Hacan has recently been appointed 
a railway sales representative of The Edi- 
son Storage Battery Division of Thomas 
A. Edison, Inc., with headquarters at Chi- 
cago. 


Tue RrPuBLIC STEEL Corporation has 
moved its Cleveland, Ohio, district sales 
ofice from Union Trust building to 920 
Republic building. W. E. Collier contin- 
ues in charge of the office as district sales 
manager. 


E. C. RosERTS has been appointed vice- 
president in charge of sales of the De- 
troit Graphite Company, Detroit, Mich. 


MaziNAC has furnished us with the fol- 


lowing explanation of the three cartoons 
which appear elsewhere in this issue: 

Page 23. The small model locomotive 
which is complete in every detail was con- 
structed by Eugene Stevens, of Norway, 
Maine. In working order it weighs only 
15016. It is 5% ft. long and can pull a 
load of a ton at high speed over its im- 
provised track. The boiler holds two gal- 
lons of water and develops 120 Ib. steam 
pressure, using coal as fuel. The tracks 
are laid trestle fashion on cedar posts. 
The midget steam gage, scarcely the size 
of a man's thumb, registers the pressure 
accurately. The cylinder bore is 1%@ in. 
and the stroke 134 in. The tender carries 
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which will be placed in service next spring 
between Cleveland, Ohio, and Detroit, 
Mich., via Toledo, on a round-trip daily 
schedule of approximately a mile a min- 
ute, an hour faster than present schedules, 
for the 164.2 miles each way. 

The new train, air-conditioned through- 
out, will consist of seven cars, embodying 
“every device for safety and comfort.” 
The cars are being built in the road’s car 
shops at Indianapolis, Ind., while the loco- 
motive is under construction at its West 
Albany (N. Y.) shops. The latter will 
be a high-speed Pacific type and its de- 
sign will differ considerably from those 
of the New York Central’s first stream- 


Supply Trade Notes 


Mr. Roberts was associated with Detroit 
Graphite Company for 16 years prior to 
May, 1933, when he resigned as vice-presi- 
dent in charge of sales, and became asso- 
ciated with Arco Company at Cleveland 
in a similar capacity. 


Ervin J. ЅАММЕ, representative of 
Joseph T. Ryerson & Son, Inc., Chicago, 
has been appointed district sales manager 
of the Inland Steel Company, with head- 
quarters at St. Paul, Minn. 


Tue BETHLEHEM STEEL CoMPANY is 
now conducting the business formerly con- 
ducted by three Bethlehem Steel Corpora- 
tion subsidiaries—the McClintic-Marshall 
Corporation, the Pacific Coast Steel Cor- 
poration and the Kalman Steel Corpora- 
tion. 


Davin C. AmrHUms has been elected 
president, and Stanley W. Butler, a mem- 
ber of the board of the Mt. Vernon Car 
Manufacturing Company, Mt. Vernon, Ill., 
to succeed Ralph K. Weber, who has re- 
signed as president and a director to enter 
the employ of the Mt. Vernon Car Manu- 
facturing Company. 


C. A. Сневву, who has been appointed 
district sales manager of the Republic Steel 
Corporation with headquarters at Buffalo, 
N. Y., is a graduate of the Johnstown, 
Pa., high school. After graduation, he 
became connected with the Cambria Steel 
Company in the Wire Sales division. In 
1917 when this company merged to form 


MARINAC'S RAIL ODDITIES 


six pounds of coal and 2% gallons of 
water. 

Page 42. "Traffic blocks in the vicinity 
of fires in Amsterdam, Holland, are pre- 
vented by ingenious portable bridges that 
carry street cars and other vehicles over 
the hose lines. In a recent test these 
bridges enabled traffic to proceed at a nor- 
mal pace along a street which was crossed 
by eight lines of hose. The bridges which 
are used to carry automobiles and horse- 
drawn vehicles consist of three low steel 
arches. The hose lines pass between the 
supports of these arches. For street cars, 


. short sections of supplementary rail are 


used, with tooth-like lower edges and slop- 
ing ends. When these sections are laid 


line steam locomotive, the Commodore 
Vanderbilt, which now hauls the Twen- 
tieth Century Limited between Toledo and 
Chicago; it will have roller bearings on 
truck, trailer and tender axles. 

The train will not be articulated, but 
will consist of a combination baggage car, 
two coaches, a dining car, providing full 
dining facilities, a lounge-bar car, and 
Pullman parlor and observation cars. In 
each car will be embodied a number of 
changes from the ordinary floor plan. All 
cars will be of steel, but with substantial 
weight reductions compared with standard 
equipment. No name for the new train 
has yet been selected. 


the Midvale-Cambria Steel Company, he 
served in the Philadelphia office of the new 
organization, the following year becoming 
private secretary to W. H. Donner, head 
of the Donner Steel Company. Shortly 
afterwards he was appointed assistant vice- 
president in charge of sales of that com- 
pany, and in 1930 when the Donner Steel 
Company became a part of the Republic 
Steel Corporation, he became assistant 
manager of sales, Carbon Bar division. 


B. C. WirkEnsoN has been appointed 
service engineer of the Superheater Com- 
pany. Mr. Wilkerson, whose headquarters 
will be at New York, will service Elesco 
equipment on railroads in the New Eng- 
land territory. For many years Mr. Wil- 
kerson was a locomotive engineer on the 
New York, New Haven & Hartford. 
Leaving the railroad he became service 
engineer and then chief service engineer 
of the Franklin Railway Supply Company. 
He later became associated with the 
Bradford Corporation, specializing in loco- 
motive throttles, and previous to his asso- 
ciation with the Superheater Company was 
engaged by the American Throttle Com- 
pany on special service work on the Brad- 
ford and Wagner locomotive throttles for- 
merly manufactured by the Bradford Corp. 


Obituary 


Joun ObserMier, vice-president of the 
Timken Roller Bearing Company, Canton, 
Ohio, died of pneumonia at Tucson, Ariz., 
on December 29. 


upon the permanent rail the -hose lines are 
passed through the sections, as shown. 

Page 43. To solve the problem of han- 
dling expeditiously the vast quantities of 
mail that pour into the largest city in the 
world every day, London, England, postal 
authorities have constructed a network of 
underground tunnels for transferring the 
mail from the central postoffice to the 
branch stations in the outlying parts of 
the city. The sacks are conveyed from 
one point to another by means of small 
driverless trains, which travel at a speed 
of 25 miles per hour. When the train is 
loaded, an attendant pulls an overhead cord 
and the train starts off with its load, which 
is sometimes as much as 300 tons. 
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WEIGHT IN WORKING ORDER, POUNDS 


JANUARY, 


1936 


THE FIRST OF THE NEW 4-8-4- 


FOR THE 


On Drivers | Eng. Truck | Trailer Truck 


Total Engine Tender Loaded 
Front 53,000 
273,000 | 89,500 | Rear 61,500 | 477,000 | 381,700 
WHEEL BASE TRACTIVE EFFORT 
Driving | Engine Eng. & Tender Main Cylinder | With Booster 
тз" 46'-10%" 98'-54" 66,960 81,035 
BOILER | CYLINDERS | 
Li 
Driving Wheel 
Diam. Press. | Diam. Stroke | Diam. 
| 
91-11/16" 250 Ib. | 2714" 30" | 72" 
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What with expansion and contraction of the 
firebox, not to mention the motion between the 
sheets, the staybolt job is tough for any material. 
» » » Corrosion and fatigue resistance is of prime 
importance, and here staybolts of Agathon 
Alloy Steel are supreme since they have the 
highest fatigue resistance of any staybolt ma- 
terial. » » » Since Agathon Alloy Steel is less af- 
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Republic Steel 


CORPORATION 
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ENGINEER 


fected by heating and forging temperatures it 
drives up solidly and stays in place longer. The 
added alloys keep grain size small, improve 
corrosion resistance and prevent embrittlement 
at the neck of the bolt—often a weak spot.These 
advantages of Agathon Alloy Steel staybolts ex- 
plain why more and more railroads are stand- 


ardizing on this superior staybolt material. » » » 
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C. & Ө. 4-8-4 Type Locomotives 
For Heavy Passenger Service 


F the few steam locomotives built in 1935 the five 

of the 4-8-4 type from the Lima Locomotive 
Works, Inc., for the Chesapeake & Ohio represent the 
outstanding ‘design. These locomotives, which are the 
first with this wheel arrangement to be used on the 
C. & O., are numbered from 600 to 604, inclusive, and 
are known as the “Greenbrier” type, or Class J-3. In 
addition to being numbered each locomotive has been 
given the name of a person who formerly lived in the 


Front view of C. & O. 4-8-4 type locomotive showing 
drop coupler 
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Another road adopts 4-8-4 type 
—Lima delivers five high-capac- 
ity locomotives for mountain 
grade operation 


territory served by the road and whose fame is nation 
wide. The names of those chosen were Th. Jefferson, 
Patrick Henry, Benj. Harrison, James Madison and Ed. 


: Randolph. 


The service for which these locomotives were de- 
signed is the handling of heavy through passenger trains 
on the main line between Hinton, W. Va., and Char- 
lottesville, Va., a distance of 175 miles. Between these 
points the C. & O. passes over two ranges of the Alle- 
gheny Mountains and one range of the Blue Ridge 
Mountains. The maximum ruling grades over these 
ranges vary from 1.33 to 1.52 per cent and are from 
three to eight miles in length. The new locomotives are 
being used to supplement those of the present Class J-2, 
U. S. R. A. heavy 4-8-2 type, now in passenger service 
in this territory. They will haul such trains as the 
George Washington, the Sportsman and the F. F. V., 
all of which are composed of modern, all steel, air-con- 
ditioned Pullmans, day coaches and tavern-type diners. 

'These locomotives have the largest combined heating 
surface of any locomotive of this type thus far built; 
namely, 7,880 sq. ft. The high total and the relatively 
high percentage of radiant heating surface is relied upon 
to produce a heat transfer which, combined with care 
throughout the design to effect high economy in the 
utilization of steam in the cylinders, is expected to pro- 
vide a locomotive capable of developing not less than 
5,000 cylinder horsepower. 


The Boiler 


The boiler, which carries a pressure of 250 lb. per 
sq. in., but is designed for a maximum of 260 Ib., is of 
unusually generous capacity and, using the Cook formula, 
has an estimated evaporative capacity of 79,640 lb. per 
hour, including an eight per cent allowance for the feed- 
water heater. In addition, the design provides the larg- 
est steam space possible within the clearance limit. 

The shell, which is of the conical type, is made up of 
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three courses of nickel steel. The first is 911144 in. in 
outside diameter and 2742 in. thick; the second, which 
is tapered, is 2952 in. thick, and the third, which extends 
to the throat, is 100 іп. in outside diameter and 1% в in. 
thick. The firebox, which has a combustion chamber 
54 in. long, contains two Thermic Syphons which are 
supplemented by two arch tubes for the support of the 
Security brick arch. The crown sheet has a slope of 
814 in. and a space of 2975 in. is provided between the 
crown sheet and the roof sheet. There are 65 2\-т. 
tubes and 220 375-in. flues, the length over tube sheets 
being 21 ft. The dome, with an opening 32 in. in 
diameter and a height of only 9 in., is located on the 
first shell course, 6 ft. Ж іп. back of the tube sheet. The 
total length of the boiler, including the smokebox which 
is 121 in. long, is 49 ft. 5% in. 

The grate has an area of 100 sq. ft. and a slope from 
back to front of 20 in. The grates are of the Firebar 
tvpe and the coal is fed by a Standard Type MB stoker. 


Special Equipment Applied on C. & O. 
4-8-4 Type Locomotives 


Bullder: isis once eas te sane wes Wis Lima Locomotive Works, Inc. 
Road Numbers 4... 4. e кан 600-604 
Boiler: 
Boiler, steel, nickel............... Lukens Steel Co. 
Firebox steel, firebox, crown and 
ТООНО ELE ATTY Otis Steel Co. 
Staybolts, flexible (Welded)....... Flannery Bolt Co. 
Thermic Syphons ................ Locomotive Firebox Co. 
Brick arch (Security)............ American Arch Co 
Superheater (type E).............Superheater Co. 
Throttle valve, multiple............4 American Throttle Co. 
Feedwater heater (type 5$)....... Worthington Pump & Machy. Corp. 
Injector, live steam.............. Nathan Míg. Co. 
Grates (Firebar) ................. Waugh Equipment Co. 
Stoker (type MB) ............... Standard Stoker Co. 
Firedoor (Butterfly 8A) .......... Franklin Ry, Supply Co. 
Blowoff cocks, 2 іп................ Wilson Engineering Corp. 
Plugs, arch. tübe s.s Ку бал де». Huron Manufacturing Co. 
Plugs, throat sheet, syphon........ Housley Flue Connection Corp. 
Plugs, washout ................ Huron Manufacturing Co. 
Steampipe casing (Flextite)........ American Locomotive Co. 
Hinges, smokebox ...............- Okadee Co. 


Lagging (85 per cent magnesia).... Johns-Manville Sales Corp. 
Cab Fittings and Boiler Mountings: 


Safety valves 1... eere Consolidated Ashcroft Hancock Co. 
Water. column. 222-2. сс Nathan Mfg. Co. 
Whistle. эсте злек Rd se sag, Nathan Mfg. Co. 
Bell ringer (improved Golmar)...Viloco Ry. Equipment Co. 
Sanders с... aie nos Е Viloco Ry. Equipment Co. 
Reducing valve, steam heat....... Gold Car Heating Co. 
Headlight generator .............. Pyle National Co. 
Headlight case ................... Pyle National Со. 
Windows, storm ия. Sagat x Prime Mfg. Co. 

Cylinders and Driving Gear: 
“Cylinders, steel .................. Ohio Steel Foundry Co. 
Packing, piston rod and valve stem. Garlock Packing Co. 
Cylinder cocks. еее ways . Okadee Co. 
Reverse gear (type Е)............ American Locomotive Co. 
Tandem main гойѕ................ Lima Locomotive Works 


Booster, trailing truck (type C2).. Franklin Ry. Supply Co. 
Frames and Running Gear: 


Frames, cast ѕїееј................ Ohio Steel Foundry Co. 
Pilot, cast steel, drop coupler..... General Steel Castings Co. 
Lateral cushioning device, front 

wheels: oris sesta tm {э as t American Locomotive Co. 
Driving wheel centers, cast steel... Ohio Steel Foundry Со. 
Truck, engine овна General Steel Castings Co. 


Truck, trailing (Delta 4-whecl)... General Steel Castings Co. 
Wheels, engine truck, rolled stecl.. Carnegie-Illinois Steel Corp. 
Wheels, trailer, front, rolled steel.. Carnegie-Illinois Steel Corp. 
Wheels, trailer, rear, centers... hio Steel Foundry Co. 
Springs” оао Pittsburgh Spring & Steel Co. 
Lubrication: 
Lubricators, mechanical (32B) (3). Detroit Lubricator Co. 
Lubricators, mechanical (24 pint, 16 


feed). СО) уадыт е Nathan Mfg. Со. 
Lubricators, hydrostatic, (3 pint, 3 
feed)- Сей» eee eee wand Nathan Míg. Co. 
Brakes: 
Air brake (6ET)..... ce азуы су» New York Air Brake Co. 
Air compressors (2- Б іп. С.С.).. New York Air Brake Co. 
Driver brakes (WN 4)...........: American Brake Co. 
Tender truck len) ARA AES American Steel Foundries 
Brake SHOCK ovvio ТК ие American Brake Shoe & Fdry. Co. 
Train’ control. СИ Union Switch & Signal Co. 
Couplers and Draft Gear: 
Coupler, engine (drop type)...... National Malleable & Steel Cast. Co. 
Coupler, tender (type E)......... uckeye Steel Castings Co. 
Coupler yoke, tender.............. Buckeye Steel Castings Co. 
Draft gear, tender .............. Cardwell Westinghouse Co. 
Tender: 
Frame, water bottom............. General Stecl Castings Co. 
Drawbar (Unit Safety)........... Franklin Ry. Supply Co. 
Buffer, radial (А1).............. Franklin Ry. Supply Co. 
Flexible connections .............. Barco Mfg. Co. 
Tank. valvei- EEEE OT TITT William Powell Co. 
Trucks, six-wheel ............... Buckeye Steel Castings Co. 
Wheels (Davis multiple-wear)..... American Steel Foundries 
Journal: BOKER: сыалынан hn Ruckeye Steel Castings Co. 
Journal box lids ................. Buckeye Steel Castings Co. 
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Six combustion tubes are provided, three on each side. 

The boiler is fitted with the Elesco Type E super- 
heater, with the American multiple throttle and a Worth- 
ington type 5-S feedwater heater of 9,000 gal. capacity. 
The drypipe is of 10% in. inside diameter. Super- 
heated steam is used for the blower. All other auxiliaries 
are operated by saturated steam taken from a cast steel 
cab turret. The safety valves are mounted on a cast-steel 
turret attached to the roof sheet. 

Welding has been employed at many points in the 
construction of the boiler. In the firebox the crown 


.060"Ferrule 


Flues Rolled and Beaded 
Fireside 
Flues Rolled and Electric Weld 


Water Space 


Detail construction of the combustion tubes 


sheet is butt-welded to the side sheets, the bottom sheet 
of the combustion chamber is butt-welded to the crown 
sheet, the Thermic Syphons are welded to the crown 
and throat sheets, the inside throat sheet is butt-welded 
all around, the firedoor sheet seams are butt-welded 
from the bottom of the mud ring up to the center line 
of the boiler and the firedoor hole seam is butt-welded. 
The mud ring calking edges are seal welded to both in- 
side and outside sheets for a distance of 24 in. from each 
side of the center line of the corner, except at the front 
where the outside sheet is seal welded longitudinally for 
40 in. back from the corner. The back head seams are 
sealed by welding from the bottom of the mud ring to 
the top of the seam between the outside wrapper and 
the side sheets, the outside wrapper and side-sheet seams 
are seal welded at the throat connection from the bottom 
of the mud ring on one side over the top of the boiler 


(Continued on page 59) 


View in cab of back boiler head and fittings 
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Equipment Orders in 1935 
Fewer than in 1934 


URCHASES of motive power and rolling stock in 

1935 were unusually light, in fact, in only two or 

three years since 1901 has the volume of business been 
smaller. This was true of all kinds of equipment. 


Locomotive Orders 


In 1935 the railroads in the United States ordered 24 
steam locomotives and those in Canada 22 steam loco- 
motives. An additional eight locomotives for industrial 
service and 13 for export brought the total orders for 
steam locomotives up to 67. All the export orders were 
for South America with the exception of a single loco- 
motive for Cuba. Of the locomotives for domestic or 
Canadian service 17, or 37 per cent, of the total were 
of the 4-8-4 type. These included five for the C. & O., 
10 for the Canadian National (five each for freight and 
passenger service) and two for the Temiskaming & 
Northern Ontario. The Canadian Pacific ordered five 
of the 4-4-4 type for high-speed passenger service with 
light-weight cars. Other orders included four of the 
2-8-4 type by the D. T. & I., two of the 4-8-2 type by 
the В. & M., eight of the 0-6-0 type by the W. & L. E. 


Table I—Orders for Locomotives of All Types Since 1918 


Domestic Canadian С. $. Export Total 
2,593 209 2,086 4,888 
214 58 898 1,170 
1.998 189 718 2,905 
239 35 546 820 
2.600 68 131 2,799 
1.944 82 116 2,142 
1,413 71 142 1.626 
1,055 10 209 1,274 
1.301 úl 180 1,542 
734 58 54 846 
603 98 27 728 
1,212 77 106 1.395 
440 95 20 555 
176 2 28 206 
12 1 (Export) 1 14 
42 жу 7 49 
182 oe 17 199 
83 27 15 125 


and two of the 2-6-6-4 type by the N. & W., the latter 
two orders being for construction at company shops. 
The B. & O. and the C. B. & Q. are each building one 
locomotive of the 4-6-4 type. 

The 4-8-4 type again leads the steam-locomotive field. 
This type bas fully demonstrated its ability to meet the 
exacting requirements for handling either heavy and 
fast passenger trains or heavy freight trains at the high 
speeds now found advisable. Probably the most notable 
design of the year was that of the C. & O. 4-8-4 type 
locomotives built for heavy passenger service on grades 
up to 1.5 per cent. These locomotives have unusually 
ample boilers and are expected to develop over 5,000 
cylinder horsepower. For heavy power the N. & W. 
articulated locomotives are of interest. Their rated 
tractive force will be 104,500 Ib. The tendency toward 
increased running speeds during 1934 has been still 
more noticeable in 1935. The success of the Hiawatha 
locomotives on the C. M. St. P. & P. has helped to 
iocus attention on streamlining which is being experi- 
mented with in all parts of the world. Furthermore, 
Tecent steam locomotive performance has demonstrated 
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Domestic orders totaled 28 
steam, 7 electric and 48 inter- 
nal-combustion locomotives; 
18,689 freight and 63 passen- 
ger train cars; 3 motor trains 
and 15 motor cars or body units. 
Canadian orders included 27 
locomotives and 2,421 freight 
cars 


the ability of this type of motive power to meet all 
service demands now visualized. 

Only seven electric locomotives were ordered. Of 
these, only one was for railroad service—the Norfolk 
& Western. Since the developments on the Pennsylvania 
in 1934 new activity in this field has been dormant. 

Orders for internal combustion locomotives in 1935 
totaled 48 for service in the United States. Of these, 
nine were for railroad service and 39 for industrial 
service. With the exception of the Belt Ry. of Chicago 
no railroad ordered more than one locomotive. There 
was one 1,000-hp. Diesel-electric locomotive for the 
Е. W. & D. C., one of 900 hp. for the P. B. & М. E., 
two of 600 hp. for the Belt Ry. of Chicago, and one 
each of 600 hp. for the A. T. & S. F., C. & I. W., 
and P. & P. U. Most of the locomotives ordered for 
industrial service were of relatively small size, only one 
was of 600 hp. capacity. In addition to those for do- 


Table П—Турез and Number of Steam Locomotives 
Ordered in 1935 


Railroad Industrial 
U. S. and Canada service 
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Export Total 
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mestic service, two small locomotives were ordered for 
export and one locomotive of 600 hp. was ordered by 
the Canadian Pacific. 

The year 1935 marked the entrance af the Diesel- 
electric locomotive into main line passenger service. 
The A. T. & S. Е. 3,600-hp., double-unit and the 
B. & O. 1,800-hp. single-unit Diesel-electric locomotives 
were placed in service. Another 3,600-hp. double-unit, 
owned by the builder, has been on trial service on 
several railroads. A description of the Santa Fe loco- 
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motive was given in the December, 1935, issue of the 
Railway Mechanical Engineer. 


Freight Car Orders 

Referring to Table III it will be noted that the orders 
for freight cars in 1935 included 18,699 for the United 
States, 2,421 for Canada and 110 for export. In only 
three years since 1901—1931, 1932 and 1933—has ‘the 
total been so small. Information as to the types of cars 
ordered will be found in Table IV. This table shows 
also the distribution as between railroads and private 


Table III —Orders for Freight Cars Since 1918 


Domestic Canadian Export Total 
114,113 9,657 53,547 177,317 
22,062 3,837 3,994 29,893 
84,207 12,406 9,056 105,669 
23,346 30 4,982 28,358 
180,154 746 1,072 181,972 
94,471 8,685 396 103,552 
143,728 1,867 4,017 149,612 
92.816 642 2,138 95,596 
67,029 1,495 1,971 70,495 
72,006 2,133 646 74,785 
51,200 8,901 2,530 62.631 
111.218 9,899 3,023 124,140 
46.360 1,936 1,200 49,496 
10,880 3,807 151 14.838 
1,968 501 77 2.546 
1,685 75 132 1,892 
24.611 12 1.323 25.946 
18,699 2,421 110 21,230 


car lines. Excluding export orders, 10,020 or 47 per 
cent were of the box or automobile type; 6,144 or 29 
per cent of the hopper type; 3,175 or 15 per cent of 
the gondola type and 1,205 or 5.7 per cent of the re- 
frigerator type. Of the refrigerator cars credited to rail- 
roads all were for Canadian roads. Of the cars ordered 
in the United States 11,138 were placed with outside 
builders and 7,561 with railroad shops. 

The largest number of freight cars ordered by any 
railroad in 1935 was 10,100 for the Pennsylvania. Other 
orders included 5,230 for the C. & O., 505 for the 
C. B. & Q., 500 for the C. N. O. & T. P., 500 for the 
Norfolk Southern, 500 for the Northern Refrigerator 
Line, Inc., and 485 for the N. & W. The Canadian 
National ordered 1,180 cars and the Canadian Pacific 
1,120 cars. These Canadian orders were made possible 
by government loans, for which reason the Canadian 
orders were much larger than for several years. In 
placing orders for box cars there appears to be a marked 
tendency to follow the A. A. R. standard design. As 
regards the design of refrigerator cars it may not be 


Table IV—Class and Number of Freight Cars Ordered in 1935 
United States and Canada 


Class Railroads Private Total Export 
F—Flat ............... 75 "Y. 75 » 
G—Gondola ........... 3.170 5 3.175 M 
H—Hopper ........... 6.140 4 6.144 30 

HR—Covered Hopper .... 30 12 42 we 
R— Refrigerator ....... 600 605 1.205 
T—Tank ............. m 269 269 2 

—Вох .............. 8,920 59 8,920 75 

XA—Auto. Вох ......... 1,100 22 1,100 T 
S—Stock ............. 50 ie 50 ey 
N—Caboose ........... 27 P 27 S3 

Not classified ...... 83 30 113 Ж 
Total ...............20,195 925 21.120 110 


out of place to call attention to the fact that the 
A. A. R. Committee on Car Design are working on a 
standard design and have reported progress. In methods 
of construction there appears to be an increased use of 
the welding process. 

An indication of the trend of current thought is 
shown in the construction of a few box and hopper 
cars in which special steels were employed in order to 
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reduce the tare weight and thereby increase the ratio 
of revenue load to total gross weight. At the same 
time an increased life due to decreased corrosion is 
anticipated. The exact economic evaluation of the re- 
duction in weight and the decrease in corrosion can, 
of course, be determined accurately only by extended 
service. The actual construction of such cars is, how- 
ever, significant. 


Passenger Equipment Orders 


Orders for passenger train cars in 1935 amounted to 
the insignificant total of 79. The largest order was 
one for 55 milk cars placed by the Erie. Other orders 
included eight coaches, four baggage and buffet, and 
four mail and express cars for the Canadian Pacific, 
two D. & R. G. W. air-conditioned diner-observation 
cars to be built at the railroad's shops and two light- 
weight coaches for the A. T. & S. F.—one of stainless 
steel and one of Cor-Ten steel. These light-weight cars 
are to be used interchangeably with regular passenger- 


Table V —Orders for Passenger Train Cars Since 1918 


Domestic Canadian Export Total 
9 22 57 
292 347 143 782 
1,781 275 38 2,094 
246 91 155 492 
2,382 87 19 2,488 
2.214 263 6 2483 
2,554 100 25 2.679 
2,191 50 76 2,31; 
1.868 236 58 2.162 
1.612 143 48 1,803 
1,930 334 29 2,293 
2,303 122 33 2.458 
667 203 15 885 
11 11 21 43 
39 aie os 39 

6 Ls "A 
388 23 15 403 
63 16 zi 79 


train equipment and аге significant іп indicating what 
the trend of future designs may be. 

In the field of motor-driven equipment the C. B. & 
Q. ordered one completely articulated train of four 
body units, driven by a 660-hp. Diesel-electric power 
plant, while the Union Pacific ordered two complete 
trains. The first units in these two trains will be 
two power cars with a total of 2,400 hp. in Diesel- 
electric plants, while the train proper will consist of 
10 cars, partially articulated. А brief description of 
these trains, which will be operated between Chicago 
and Denver, was given in the January issue of the 
Railway Mechanical Engineer. In addition, orders were 
given for six additional cars for existing motor trains— 
one of two articulated body units and the others single 
units. Nine single-unit rail motor cars were also 
ordered. Two of these—Seaboard Air Line—had 600- 
hp. Diesel-electric power plants while gasoline engines 
were specified for the others. Included among the 
single-unit cars were three light rail-buses for the Sea- 
board Air Line and two for the Norfolk Southern. 
The only export order was one for four small gasoline 
rail-motor cars to be shipped to Colombia. 

As will be noted from the list given, the rail-motor 
equipment ordered in 1935 covered a wide range—all 
the way from the single-unit rail-buses weighing 42.- 
000 Ib. and having a 180-hp. engine with no provision 
for hauling a trailer which were ordered by the Norfolk 
Southern to the 11-car trains with 2,400-hp. locomotives 
ordered by the Union Pacific. 


Equipment Condition 
The lessened demands for motive power and rolling 
stock during the past few years due to a greatly reduced 
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volume of traffic have permitted the railroads to with- 
draw much of their older, lighter or poorer equipment 
from service and to handle such traffic as was available 
with their newer and better equipment. As a conse- 
quence operating results both as to speeds and fuel 
consumption have been highly creditable. However, the 
best of the equipment which was purchased less than 
10 years ago is now in a condition where heavy ex- 
penditures for its maintenance must soon be made. 
Furthermore, it is quite generally recognized that a 
considerable portion of the locomotive and car in- 
ventories that have been withdrawn from active service 
can never again be reconditioned to be operated 
economically. Realizing this, a number of roads have 
set up definite retirement programs. ^ The number of 
units of all types of locomotives and cars is steadily 
declining. During the past six years the decline has 
averaged annually 1,877 locomotives, 1,749 passenger 


train cars and 83,310 railroad-owned freight cars. On 
Class I railroads since 1929 the total number of loco- 
motives has shown a decline of 19.4 per cent and the 
aggregate tractive capacity 13 per cent. While the 
number of unserviceable locomotives has been increasing 
it is feared that many of the locomotives reported as 
“stored serviceable” will, on account of type, size or 
design, be of but little practical value when a real 
demand for power arises. These is no disguising the 
fact that railroad motive power and rolling stock is 
getting to be not only old but some of it also too an- 
tiquated ever again to render satisfactory service. Heavy 
expenditures will have to be made not only for re- 
habilitation of such present equipment as can be eco- 
nomically repaired and returned to service but also for 
the purchase of new and modern equipment to meet the 
demands for higher speeds and better service which are 
now expected by the general public. 


Annual Report of the 
Bureau of Locomotive Inspection 


IHE twenty-fourth annual report of A. G. Pack, chief 
inspector, Bureau of Locomotive Inspection, to the 
Interstate Commerce Commission shows that the record 
of improvement in the condition of steam locomotives 
and the death and accidents resulting therefrom which 
began in 1923 was continued steadily until 1932. Since 
that time there has been a steadily increasing number 
of accidents and each year more locomotives have been 
found to be defective. 


The total number of steam locomotives inspected by 
the Bureau during the past fiscal year was 94,151, of 
which 11,071 or 12 per cent, were defective. This com- 
pared with 10,713 defective locomotives in the year 
ended June 30, 1934, 8,338 in 1933, and 7,724 in 1932. 
The number of locomotives ordered out of service in- 
creased to 921 against a low of 527 in 1932, while the 
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Driving-wheel tire broken as а result of building up the 
flange by fusion welding 
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Twenty-fourth annual report 
again shows an increase in ac- 
cidents and number of locomo- 
tives found defective 


total number of defects found was 44,491 against 27,832 
in 1932, 32,733 in 1933, and 43,271 in 1934. The num- 
ber of accidents due to defective locomotives showed an 
increase, while the number of persons killed rose to 
29 against only 7 the year before. 

During the year 12 per cent of the steam locomotives 
inspected were found with defects or errors in inspection 
that should have been corrected before the locomotives 
were put into use as compared with only 8 per cent in 
the year ended June 30, 1932. There was an increase 
of 22 per cent in the number of locomotives ordered 
withheld from service because of defects that rendered 
them immediately unsafe as compared with the previous 
year, and an increase of 2.8 per cent in the total number 
of defects found. A comparison of the number of de- 
fects found over a six-year period is shown in one of the 
tables, from which it will be noted that the increase in 


Condition of Locomotives, Found by Inspection, in 
Relation to Accidents and Casualties 


Per cent of Number 
Fiscal locomotives of Number Number 
year inspected locomotives Number of 
ended found ordered out of persons FS ME 
June 30 defective of service accidents : killed injured 
1928.- assisted pose 46 3,637 690 20 764 
1926. ies pers 40 3,281 ы 574 22 660 
1927 3.2 leis 31 2,539 488 28 517 
1928: „экеа фе» 24 1,725 419 30 463 
1929: аа nein ein 21 1,490 356 19 390 
1930. 22509 16 1.200 295 13 320 
19391. 2 10 688 230 16 269 
1932/5 5 ur ne 8 527 145 9 156 
1933 изо 10 544 157 8 256 
1934 Ll tuus 12 754 192 7 ' 223 
1935) E AC. 12 921 201 . 29 267 
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the number of defects is represented largely by items 
that require heavy repairs to restore the deferred main- 
tenance. 


Boiler Explosions or Crown-Sheet Failures 


Boiler explosions or crown-sheet failures continue to 
be the most prolific source of fatal accidents. There 
was an increase of four accidents, an increase of 17 in 
the number of persons killed, and of 39 in the number 
injured from this cause, as compared with the previous 
year. Compared with the fiscal year ended June 30, 
1912—the first year the Boiler Inspection Act was 
operative—there has been, however, a marked improve- 
ment in conditions. 


Extension of Time for Removal of Flues 


A total of 1,401 applications were filed for extensions 
of time for removal of flues, as provided in Rule 10. 
Investigations disclosed that in 84 of these cases the 
condition of the locomotive was such that an extension 
could not be granted. One hundred twenty-nine were 
in such condition that full extensions requested could 
not be authorized, but extensions for shorter periods 
were allowed. Extensions were granted in 141 cases 
after defects disclosed by investigations were repaired. 
Twenty applications were canceled for various reasons. 
Applications totaling 1,027 were granted for the full 
period requested. 


Other Types of Locomotives 


Inspection made of locomotives other than steam 
showed the same trend of increasing defects and a 
greater number of accidents. Compared with the pre- 
vious year the number of locomotives found defective 
increased from 69 to 146, and the number of defects 
from 158 to 447. There were eight persons injured 
due to defects against only one in 1934. No deaths due 
to defective equipment have occurred in the past four 
years. 


Specification Cards and Reports 

Under Rule 54 for Inspection and Testing of Steam 
Locomotives 209 specification cards and 3,185 alteration 
reports were filed, checked and analyzed. These re- 
ports are necessary in order to determine whether or 
not the boilers represented were so constructed or re- 
paired as to render safe and proper service and whether 
the stresses were within the allowed limits. Corrective 
measures were taken with respect to numerous discrep- 
ancies found. Under Rules 328 and 329 for Inspection 
and Testing of Locomotives Other than Steam 308 
specifications and 29 alteration reports were filed for 
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Front end of main rod that failed due to application of 
bronze by fusion welding to take up lateral wear 


52 


locomotive units and 92 specifications and 62 alteration 
reports for boilers mounted on locomotives other than 
steam. These were checked and analyzed and corrective 
measures taken with respect to discrepancies found. No 
formal appeal by any carrier was taken from the deci- 
sions of any inspector during the year. 


Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


Parts defective, inoperative Year ended June 30— 


or missing or in violation 


of rules 935 1934 1933 1932 1931 1930 
1. Air compressors ..... 733 660 474 417 481 873 
2. Arch tubes .......... 74 127 51 5 60 87 
3. Ash pans & mechanism 94 87 40 69 81 76 
4. ARIES зоол 10 6 21 13 10 12 
5. Blow-off cocks ....... 283 289 210 144 191 325 
6. Boiler checks ........ 413 407 293 214 263 521 
7. Boiler shell .......... 95 372 296 220 430 579 
8. Brake equipment ..... 2,449 2,326 1,696 1,645 1,923 2,706 
9. Cabs, cab windows and 
CUTER IG) р 1,273 1,342 1,183 851 1,484 3,066 
10. Cab aprons and decks 368 343 309 262 415 710 
11. Cab cards ........... 142 129 121 162 211 226 
12. Coupling and uncoup- 
ling -devices AREPA 73 54 67 85 98 122 
13. Crossheads, guides, pis- E 
tons, and piston rods.. 1,086 1,100 773 763 856 1,421 
14. Crown bolts ......... 75 77 67 50 96 9 
15. Cylinders, saddles, and 
steam chests ......... 1,547 1,491 1,084 841 1,265 2,11 
16. Cylinder cocks and rig- 
HE: Gus iens dirais i 627 654 374 376 411 848 
17. Domes and dome caps. 94 105 76 45 83 154 
18. Draft gear .......... 423 401 318 325 568 950 
19. Draw: gear. «s 414 480 357 371 640 1,003 


20. Driving boxes, shoes, 
wedges, pedestals, and 
Гасан 

21. Firebox sheets 

22. Flues 

23. Frames, tailpieces, and 
braces, locomotive .... 

2 grames, sender id 

. Gages and gage fittings, 
at SX жар uA T ES 275 212 145 156 192 290 

26. Gages and gage fittings, 2 
steam 

27. Gage cocks 

28. Grate shakers and fire 


30. Injectors, inoperative.. 39 33 20 31 55 103 
31. Injectors an connec- 

tions. Sapne eraa er оо 
32. Inspections and s 

not made as required.. 8,344 Я А 456 
33. Lateral motion ....... 389 351 269 237 289 372 
34. Lights, cab and classi- 

fication .......... S 
35. Lights, headlights 
36. Lubricators and sh 


37. Mud гіп в.с... 241 247 232 166 318 445 
38. Packing nuts . age 25247 491 419 402 523 828 
39. Packing, piston rod 

and valve stem. ....... 906 833 592 444 706 1,429 
40. Pilot and pilot beams.. 152 174 123 145 160 272 
41. Plugs and studs...... 167 242 151 176 182 348 
42. Reversing gear ...... 414 390 254 202 299 579 
43. Rods, main and side, 

crank pins, and collars 1,826 1.670 1,327 1,256 1,520 2.488 
44. Safety valves ........ 100 103 53 63 61 116 
457 Sanders voee xr 779 697 376 289 314 804 
46. Springs and spring 

FIREIDE Lic pereo 2.765 2,854 2,122 1,851 2.161 3,311 
47. Squirt hose ......... 113 107 96 184 313 
48. Stay bolts ........... 140 285 219 181 293 395 
49. Stay bolts, broken..... 512 455 368 552 938 1,098 


50. Steam pipes 
51. Steam valves 


$2, ера ases sd on O 640 567 498 622 676 1,021 
53. Tanks and tank valves 913 862 600 587 732 1.426 
54, Telltale holes ........ 102 93 90 108 151 183 
55. Throttles and throttle 
FIQZING corso nere 733 639 448 434 574 1.175 
56. Trucks, engine and 
trailing - 4s od aie iac 811 898 664 648 714 1.141 
57. Trucks, tender ...... 1.120 918 747 766 1,059 1.531 
58. Valve motion ........ 799 784 640 520 497 827 
59. Washout plugs ....... 679 776 623 599 815 1.283 
60. Train-control equioment 4 8 4 13 9 48 
61. Water glasses, fittings 
and) ‘shields: ardiye кез 51 907 716 676 955 1.501 
62. Whe а 4o reset ow 697 734 580 603 750 1.025 
63. Miscellaneous — signal 
appliances, badge plates, 
brakes (hand) ....... 563 572 423 325 418 691 
Total number of de- 
fecti сга .491 43,271 32,733 27.832 36.968 60.292 
Locomotives reported ..... 51.283 54,283 56,971 59,110 60,841 61.947 
Locomotives inspected ....94,151 89.716 87,658 96,924 101.224 100.794 
Locomotives defective ....11.071 10,713 8.388 7,724 10,277 16.300 
Percentage of inspected 
found defective ........ 12 12 10 8 10 16 
Locomotives ordered out of 
т Lis еы на 921 754 544 527 688 1.200 
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Turbine Locomotive Built by 
London, Midland & Scottish 


HE London, Midland & Scottish Railway has re- 

cently completed at its Crewe Works a turbine 
locomotive, No. 6202, built for test purposes. This loco- 
motive, which is of the Pacific type, is fitted with a non- 
condensing turbine of the Ljungstrom-Lysholm type, the 
turbine and the reduction gearing being designed and 
supplied by the Metropolitan Vickers Electrical Com- 
pany, Ltd. In reality two turbines are employed, an 
ahead turbine located on the left-hand side in the place 
usually occupied by the reciprocating-engine cylinder and 
steam chest and a reverse turbine located on the right- 
hand side. The ahead turbine has six nozzles, two Cur- 
tis stages and several expansion stages. It is perma- 
nently connected to the triple-reduction gear located be- 
tween the frames underneath the smokebox. The re- 
duction gear is coupled to the leading pair of driving 
wheels by means of a quill drive of a general design 
similar to that used on some electric locomotives. This 
turbine develops over 2,000 hp. at full admission. The 
reverse turbine, which is smaller, has three nozzles and 
two Curtis stages. When the locomotive is running 
ahead the reverse turbine is disconnected. 


Similar Conventional Locomotives 


Until recently the L.M.S. has employed 4-6-0 type 
locomotives in handling its heavy passenger traffic. In 
1933, however, a design was worked out for a 4-6-2 type 
locomotive and two engines—Princess Royal, No. 6200, 
and Princess Rose, No. 6201, were built and placed in 
service. These locomotives had four single-expansion 
cylinders, 1674 in. by 28 in., 78-in. drivers, 250 lb. boiler 
pressure, 40,300 lb. rated tractive force, and weighed 
234,000 lb. in working order, exclusive of tender. The 
boilers had 2,713 sq. ft. evaporative heating suríace, of 
which 190 sq. ft. was in the firebox and 2,523 sq. ft. in 
the tubes and flues. To this should be added 370 sq. ft., 


Non-condensing turbine loco- 
motive differs in the fewest 
particulars from other 4-6-2 
standard type locomotives 


in the 16 superheater elements. These locomotives were 
designed to handle trains weighing from 500 to 560 tons 
(2,000 1b.) between London and Glasgow and permit 
a reduction in the running time of trains already noted 
for their high speeds. 

'These locomotives have submitted to many tests. 
As an example of their performance a test run made on 
June 27, 1935, may be cited. The train hauled, con- 
sisting of 14 passenger cars and a dynamometer car, 
weighed 508 tons light. or 532 tons including an allow- 
ance for passengers. The run from Liverpool to London 
(Euston), a distance of 193.7 miles, was made in 3 hr. 
20 min., including two stops at Crewe and Willesden, a 
total of five minutes. The run of 152.7 miles from Crewe 
to Willesden was made in 12975 min., including a num- 
ber of slow-downs. This was at an average speed of 
70.7 m.p.h. and a maximum speed of 86.6 m.p.h. Fol- 
lowing the Liverpool-London run a dynamometer car 
test run was made from Crewe to Glasgow and return, 
a total distance of 486.6 miles. The train consisted of 
20 cars and weighed 516 tons, exclusive of the passen- 
gers and luggage carried. On this section of the road 
there are a number of long grades ranging from 1 to 1.4 
per cent. The average records for the Crewe-Glasgow 
runs gave a coal consumption of 52.6 lb. per mile and 
47.1 U. S. gallons of water per mile. The coal consump- 


Left hand side of L.M.S. non-condensing turbine locomotive—Control mechanism and piping are concealed by the 
housing above the running board 
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Elevation of the London, Midland & Scottish turbo-locomotive 


tion per drawbar horsepower-hour was 2.88 lb. These 
rates are equivalent to 102 Ib. of coal per 1,000 g.t.m. of 
train and an evaporation rate of 7.43 lb. of water per 
pound of coal. 


Boiler Design Modified 


After the highly satisfactory performance of the first 
two Pacific type locomotives built in 1933 orders were 
given for the construction of ten additional locomotives 
in 1935, which carry numbers 6203 to 6212, inclusive. 
The modifications made in the design at this time were 
slight, aside from certain changes in the boiler. A com- 
bustion chamber 43% in. long was added which in- 
creased the firebox heating surface from 190 to 217 
sq. ft. Instead of 170 tubes 2% in. in diameter and 20 
ft. 9 in. long employed in the original boiler design, 
the number was reduced to 112 tubes, 19 ft. 3 in. long. 
The original boiler had, in addition, 16 flues, 5% in. in 
diameter, while the new boilers have 32 flues of the same 
diameter. These changes reduced the tube and flue 
heating surface from 2,523 sq. ft. to 2,097 sq. ft. The 
superheater elements, which have an outside diameter of 
1% in., provided 370 sq. ft. heating surface in the origi- 
nal design and 653 sq. ft. in the revised design. The first 
two boilers were designed to furnish steam at 550 deg. 
F. temperature, and the later boilers at 750 deg. F., the 
temperature of saturated steam at 250 Ib. boiler pressure 
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being 406 deg. F. From the changes described it will be 
noted that the volume of the firebox has been increased 
which should improve combustion and that the super- 
heating capacity has been raised appreciably. 

The boilers are of the Belpaire design, which is quite 
widely used in Great Britain, and the fireboxes are of 
copper. The firebox sheets are 5g in. thick and the 
back flue sheet 1 in. thick. The foundation or mud 
ring is level at the back and then slopes downward at 
the front. On the inside the firebox is 9134 in. long. 
being 6614 in. wide at the back and increasing to a 
width of 7656 in. at the front. The grate area provided 
is 45 sq. ft. 


The distance from the bottom of the mud ring to the 
center line of the boiler is 8234 in. at the front and 15 in. 
from center line to the crown sheet. At the back end the 
distance from the bottom of the mud ring to the center 
line is 7476 in. and from the center line to the crown 
sheet the distance is 117% in. 


The barrel and firebox wrapper sheets are of 2 per 
cent nickel steel. Welding, in addition to riveting, is 
employed on the seams of the wrapper sheet and along 
the longitudinal barrel seams for a distance of 12 in. 
from each end. Circumferencial barrel seams are welded 
at the bottom for a distance of 2 ft. on each side of the 
center line. Welding is also used around the corners of 
the mud ring and at several other points. Monel metal 
stays, 7$ in. in diameter, 11 threads, are employed on 
the two outer side rows and on the top six rows and 
also in the curved portion of the throat. On the back 
head the top three rows are of copper, 74 in. diameter. 
11 threads, and the balance are of mild steel, $4 in. 
diameter, 11 threads. 


The boiler is fed by means of an exhaust-steam injec- 
tor located on the fireman's side. This injector uses 
exhaust steam from the ahead turbine and discharges 
through a feedwater heater also supplied with exhaust 
steam from the ahead turbine. А live steam injector 
is provided on the other side of the locomotive. 

The height of the stack above the top of the rail is 
only 13 ft. 3 in. and the width of the engine overall is 
9 ft. The space permitted over the crown sheet is 2 ft. 
No steam dome is provided. The steam pipe is of the 
collector and dryer type, with inlet at the highest point 
above the back tube sheet. The throttle is incorporated 
in the superheater header. 

The boiler used on the turbine locomotive, No. 6202, 
is the same as the later design employed on the ten con- 
ventional locomotives built in 1935. In running gear and 
in all other details possible the turbine locomotive 15 
the same as on the others of the group so that compara- 
tive values may be obtained in service. The leading 
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dimensions, weights and proportions of both types of 
locomotives are given in an accompanying table. 


Turbines and Reduction Gear 


The turbines are bolted to the outside of the plate 
frames at the front end, the ahead turbine on the left- 
hand side and the back-up turbine on the right-hand 
side. The turbine spindles are at right angles to the 
track or parallel to the locomotive driving axles. The 
ahead turbine is flexibly coupled to the high-speed pinion 
of the triple-reduction gear. The gear mechanism, which 
is of the double-helical type and enclosed in a fabricated 
gear case, is suspended from three supports on the en- 
gine frame, one at the front end and two at the rear. 
Provision is made in the first and second pinions for 
slight flexibility in order to equalize the pressure along 
the gear teeth. 

In order to care for the vertical movements of the 
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similar to ordinary practice. Its passage from the steam 
chests to the various turbine nozzles is controlled by 
regulating valves operated from the control box on the 
left-hand side of the cab immediately in front of the 
engineman. The control mechanism itself is quite simple. 
There is a small horizontal panel with six numbered 
steps for operating the admission valves to the nozzles 
of the ahead turbine and three for the reverse turbine. 
There is also a clutch lever for connecting the reverse 
turbine, this being so interlocked that it cannot be moved 
except when the locomotive is standing still. To reverse, 
steam is first shut off and the engine brought to a stop 
by the brake. After this has been done the reverse tur- 
bine may be connected by means of a steam-operated 
clutch and steam then admitted to this turbine. When the 
locomotive is backing up, the ahead turbine revolves 
backwards. Both turbines exhaust to the atmosphere 
through double variable nozzles and a twin stack. A 
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Smokebox of the L.M.S. turbo-locomotive with double, variable exhaust nozzle 


driving axle relative to the frame, the final drive from 
the low-speed gear to the leading driving axle is made 
highly flexible. Referring to one of the drawings, it will 
be noted that the low-speed gear encircles the driving 
axle and is coupled to it by a series of floating links. The 
gear has two opposite internal lugs to which links are 
attached. The free ends of these two links are connected 
to a large floating link which surrounds the axle. This 
floating link in turn is connected by two other links to 
arms which are a part of the driving axle shaft. The 
reverse turbine is provided with an additional single- 
reduction gear which is connected to the high-speed pin- 
ion of the main gear previously described by a mechanical 
dutch operated from the locomotive cab. 

Steam from the superheater header, after passing 
through the main throttle valve, which is always kept 
open while the locomotive is in operation, is led to steam 
chests on the right- and left-hand sides in a manner 
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back pressure as low as 2 lb. per sq. in. is anticipated. 

All bearings on the turbines and the reduction gear, as 
well as the gear teeth, are mechanically lubricated, the 
oil being pumped from a well in the bottom of the re- 
duction gear casing by a submerged pump. This is sup- 
plemented by a secondary steam-driven pump located 
outside and ahead of the gearing. This pump also pro- 
vides means for circulating the oil through the cooler 
and may be operated while the locomotive is standing. 
The radiator for cooling the oil is located on the front 
deck ahead of and beneath the smokebox and is clearly 
shown in the front-end view of the locomotive. 


Running Gear and Tender 


The running gear is of the 4-6-2 type with 78-in. 
rod-connected driving wheels. The weight of the loco- 
motive is 241,900 1b., of which 158,250 Ib. is on the 
drivers, 43,000 Ib. on the front truck, and 40,650 Ib. on 
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the trailing truck. Timken roller bearings are used on 
the journals of all driving axles, leading and trailing- 
truck axles, and also on the tender axles. 

The frames are of high-tensile steel plates, 114 in. 
thick. The load on the driving wheels is carried by 
underhung semi-elliptic springs. Each spring is inde- 
pendent ; no equalized spring rigging such as is universal 
in American practice 15 provided. The spring plates are 
of silico-manganese steel. An easy spring movement is 
obtained by the introduction of auxiliary dampening 
springs between the frame brackets and the spring hang- 


Dimensions, Weights and Proportions of L. M. S. 
Pacific Type Locomotives 


Four cylinder Turbine 
Railroad .M.S. L.M.S. 
Type sas 4-6-2 4-6-2 
Road numbers 6203-6212 6202 
Date built 1935 1935 
Service ..... Passenger Passenger 
Height of stack 13 ft. 3 in. 13 ft. 3 in. 
Width overall .... Я 9 ft. 0 in. 9 ft. 0 in. 
Cylinders, diameter . 4 — 16% in. by 28 in. Turbine 
Valve gear, type..... Walschaert 


Valves, piston type, size..... 1 
Maximum trave "T 74 in, 
Weights in working order, 1). : 


Total engine 1... 234,080 
On drivers «severas 151,200 
On front truck. ............ 47,040 
On trailing truck........... 35,840 
Jend&r 2052.6. ey end 122,400 
Wheel bases: 
Driving: ьа qund uis т; ЭЛЙ, 
Total engine .............. 44 ft: 9 ain; Я 
Total engine and tender..... 63 ft. 10 in. 63 ít. 10 in. 
Length over buffers ......... 74 ft. 414 in. 74 ft. 4% in. 
Wheels, diameter outside tires: 
Driving. луч? eere 78 in. 78 in. 
Front truck ............... 36 in. 36 in. 
Trailing truck ............. 45 in. 45 in. 
Boiler: 
Ur MERO Belpaire Belpaire 
Steam pressure ............ 250 Ib. 250 Ib. 
Diameter, first ring, outside. 68% in 68% in 
Diameter at back tube sheet. 75 in. 75 їп. 
Firebox, length ............ 9134 in. 9134 in. 
Firebox, width ............ 73 in. to 6614 in. 73 in. to 6614 in 
Height mud ring to crown С 
sheet, back: «2.225... 62% in. 62% in. 
Height mud ring to crown 
sheet, front ............. 82 in. 82 in. 
Combustion chamber length.. 43% in. 43% in. 
Tubes, number and diameter. 170 — 2% in 170 — 2% in 
Flues, number and diameter. 16 — 5% in 16 — 5% in 
Length over tube sheets..... 19 ft. 3 in. 19 ft. 3 in. 
Grate атеа loe oves 45 sq. ft. 45 sq. ft. 
Heating surfaces. sq. ft.: 
Firebox and comb. chamber. 217 217 
Tubes and flues 2,097 2,097 
Total evaporative 2,314 2,314 
Superheating 653 653 
Comb. evaporativ 
ERE ee ee 2,967 2,967 
Exhaust steam injector Yes Yes 
Tender: Е 
а è 6-wheel 6-wheel 
Water capacity ............ 4,800 U. S. ga 4,800 U. S. gal. 
Fuel capacity (2,000 1b. tons) 10 tons 10 tons 
Wheel base ........ от 15 ft. 0 in. 15 ft. 0 in. 
General data estimated: ] 
Rated tractive force, 85 per i 
CERE. E rere me d 40,300 
Cylinder horsepower (Cole). , 
Potential horsepower (Cook) 1,907 
Speed at 1,000 ft. piston 
M IETS RY devra fore RS С и 
Piston speed at 10 m.p.h.... 20012 fh. в 
Weight proportions: 
Veight on drivers -- total 
weight engine, per cent... 64.6 65.4 
Weight on drivers —- tractive 
НО 3:45. — е 
Total weight engine - comb. 
,heat. surface ........... 78.9 81.5 
Boiler proportions: 
Tractive force - comb. heat. 
SUFÍaCe uiii ere vernis 13:58 j= Ш 
Tractive force x dia. drivers = 
comb. heat. surface...... 10059 — — — — — «ch 
Firebox heat. surface, per 
cent comb. heat. suríace.. 7.3 7.3 
Tube-flue heat. surface, per 
cent comb. heat. surface.. 70.7 70.7 
Superheat surface. per cent 
„comb, heat. surface ...... 22.0 22.0 
Firebox heat. surface — grate 
ATOM. оао сез 4.82 4.82 
Tube-flue heat. surface 
ТАТЕ ATER. ones veda 46.60 46.60 
14.51 14.51 
65.93 65.93 
STOR С 42.35 42.35 
Comb. heat. surface = po- 
tential horsepower ..... m 1.55 1.55 
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ers. These dampeners consist of alternate layers of thin 
steel plate and rubber. 

The tender, which is of the six-wheel type quite gen- 
erally used on British locomotives, weighs 122,400 Ib. 
loaded and has a capacity for 4,800 U.S. gallons of water 
and ten tons of coal. It is fitted with a water pick-up. 


Smokebox Arrangement 


The smokebox on the locomotive has several unusually 
interesting features. The substitution of a turbine for 
a reciprocating steam engine necessitated a number of 
changes, as might be anticipated in view of the fact that 
the turbine exhaust is practically a steady blow and that 
the anticipated exhaust pressure is only two pounds. A 
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Front view showing oil-cooling radiator below the 
smokebox 


double exhaust pipe and smokestack was adopted. This 
permitted the exhaust pipes from several of the auxili- 
aries to be carried up in the space between the two parts 
of the stack. The combination of the two stacks in a 
single casting has been well worked out and does not 
detract from the appearance of the locomotive. In order 
to assure the desired draft regardless of the number ot 
nozzles opened to the turbine a variable type of exhaust 
nozzle is employed. As will be noted from the drawing 
the design used provides a central conical plug which 
is raised and lowered automatically as the amount of ex- 
haust steam is increased or decreased. Straight petti- 
coat pipes, 11 in. inside diameter, are employed. The 
inside diameter of the stacks at the point of choke is 
1434 in. 

The operation of the turbines non-condensing has 
made it possible to greatly simplify the design as com- 
pared with that required for a condensing turbine loco- 
motive. The method of controlling the turbine by several 
nozzles provides a wide range of flexibility and should 
assure a high economy. 
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Enginehouse Foreman 


Driven to Golf 


[The recent discussion in our pages of the hardships 
under which many enginehouse foremen have to work 
has brought all sorts of comments and letters to the 
editor's desk. The saddest and most pathetic of all these 
is realistically expressed in the following communication 
from an enginehouse foreman, who is dismayed as he 
faces the problem of what to do with the leisure time 
that he will be compelled to utilize under changed con- 
ditions.—Editor.] 


Three shifts for enginehouse foremen is something 
that should be viewed from every angle. For a starter, 
we "view with alarm" the paragraph on page 386 of 
the September, 1935, Railway Mechanical Engineer. 
Being very conservative, in the full sense of the word, 
we venture the opinion that the time is hardly ripe for 
three shifts. The thing will have to be worked out 
gradually, because, as we see it, the venture is fraught 
with perils galore. 

Likely as not the enginehouse foreman going home 
at 3:00 p. m. under the new arrangement would be met 
and bitten by the family watch dog. He would no sooner 
get inside the door 'ere the neighborhood busybody 
would come visiting to inquire if the head of the house 
had come home sick, or just what was going on that 
would cause a man who had worked 12 hours a day over 
a period of years to "knock off" and come home in the 
middle of the afternoon—all of which would have to be 
explained more than once. 

With all this newly acquired leisure “the bull of the 
woods" would undoubtedly be prevailed upon by his 
well meaning friends to take up golf. Not much of a 
strain is required upon the imagination to picture what 
a spectacle he would present in his golf togs—gaunt 
and stooped with knotty joints and bony legs, and one 
of those caps common to golfers pulled low on his brow, 
he ambles forth with the peculiar gait acquired by 20-odd 
vears traveling about the circular course of a roundhouse 
in the necessary performance of his duties, and herein- 
after referred to as "following up the work". 

If he fares no better at golf than your correspondent 
at making hooks and slices and retrieving lost.balls out 
in the "rough", it will bring forth a brand of language 
that will wither the grass in his wake. 

Almost every one will agree that enginehouse fore- 
men are not (collectively) an ungrateful lot and neces- 
sity requires that our newly made golfer make some iron 
shots. We vision him spitting out the turf that flew 
into his mouth, and you will probably hear him remark, 
"Thank goodness, they don't pasture cows on this grass." 

Beginner's luck doesn't cut much of a figure with 
golfers, and our enginehouse foreman gone golfer would 
probably venture some opinions about the balls being 
out of counterbalance, thus causing those unusual curves. 
The clubs also will be under suspicion as to hidden 
defects that would cause or contribute to poor shots, 
and it is a dead ball that goes only 90 yards on the drive 
off, instead of the intended 275, etc. 

About nine holes of this, with old Sol right out in 
front, isn't doing his neck any good, and evening will 
find him trying to reduce the burning on his back and 
soothe his aching joints as he lies back in his favorite 
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too much leisure staring him 
in the face 


chair with the old “һау burner" pipe and house slippered 
feet. 

Domestic tranquility will prevail until Junior makes 
that great breach of etiquette, innocently inquiring, 
"How do you like golf, Pa?" 

Go easy, boys, on this eight-hour day for the engine- 
house foreman. It might get to be a national issue and 
get into the Supreme Court for a decision. That court 
might hand down a verdict, or just an opinion maybe, 
which when boiled down to ordinary talk would mean 
something about like, "It is hard to teach an old dog 
new tricks." 

As I stated at the beginning, I'm a conservative and 
the best definition of a conservative that I have heard 
for some time was in one of the addresses at a purchas- 
ing agents' and stores meeting, wherein the speaker 
stated a conservative is one who is "not the last to dis- 
card the old nor the first to take up the new." With 
this thought in mind may I respectfully suggest that 
those contemplating the "New Deal" for enginehouse 
foremen, buy their golf togs, etc., on 30 days' trial, or 
30 days “come and get 'em". 


27 SIXTEENTH CENTURY 

> "ого MINE LORRY" WAS 
STILLIN SERVICE AT THE HUNGARIAN MINES 
IN 1890. LORRY, WHEELS AND RAILS MADE ' 
FROM WOOD/aeRLIN TRANSPORT MUSEUM, 


For explanation sce page 88. 
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Fusible Drop Plugs 


On Southern Pacifie* 


T use of fusible plugs in the crown sheets of loco- 
motive boilers goes back to an early date and at one 
time the practice was quite general. In the most common 
form the plug consisted of a shell with a central hole 
about 12 in. in diameter which was filled with a com- 
position of lead, tin and other metals, having a low 
melting point. Due to changes which took place in the 
soft metal after long exposure to heat and due to the 
formation of scale on top of the plugs, they often failed 
to function when low water permitted the crown sheet 
to be subjected to a higher than normal temperature. 
As a consequence railroads generally lost confidence in 
them and but few roads continued to apply them. - 

Believing that the theory of the fire-actuated fusible 
plug was sound in principle, the Southern Pacific carried 
on a research to develop, if possible, a plug of satisfac- 
tory design. As a result of the investigation and experi- 
ments a design was adopted in 1915 in which the plug 
was provided with a central steel button № in. in 
diameter held in place by fusible metal in a hole .002 in. 
larger than the button. 

In the latter part of 1931 further improvement in the 
design and manufacture of this drop plug was made with 
a view to obtaining the objective that, when the plugs 
fused, the fire would be so interfered with that it would 
be difficult and perhaps impossible, for anyone to con- 
tinue to manipulate any device that would continue the 
operation of the locomotive under such conditions. The 
drop plug thus designed and perfected is shown in one 
of the illustrations. 

In general'appearance the plug is similar to the 
original design, but particular attention is invited to the 
dimensions governing the application of the button. Dur- 
ing the period when the new plug was being developed, 
the conclusion was reached that the diameter of the 
button should be enlarged from 12 in. to 5$ in. This 
change increased the area of the opening 56 per cent. 
The reason for doing this was to increase the load on the 
button at a given boiler pressure, so that the button 


* Abstracted from a special report by O. H. Kurfinke, boiler engineer, 
Southern Pacific, to the Master Boiler Makers' Association, at the meeting 
held September 18, 1935 ull report and discussion are given in the 
Boiler 
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Location of drop plugs in large crown sheet 


would drop out of the plug in the event the boiler was 
fired up without sufficient water over the crownsheet 
and full boiler pressure had not yet been reached. 

A further advantage of the 5$-in. diameter opening 
in the plug is that much more steam will be admitted to 
the firebox when the plugs fuse. Experience with the 
36-in. opening has shown it to be of ample size, for in 
cases of low water it has been found that the sheet in 
the vicinity of the plug location is not discolored and 
bears no evidence of having become overheated. 

It was also considered necessary to increase the thick- 
ness of fusible metal between the button and the plug 
body. The original plug had 0.001 in. thickness of ‘fusible 
metal. The reason for this increase was that oxidation 
has a deteriorating effect on the fusible metal and the 
more rapidly the fusible metal is heated and cooled down 
the more rapid becomes the process of oxidation. 

As these drop plugs fuse due to a rise in temperature 
through the plug body, the larger the button diameter 
(of course within certain limitations) the more rapidly 
the plug will function under the same boiler pressure. 
For instance, when the heat gradually increases the 
fusible metal will begin to soften and, when it reaches 
a certain degree of softness, the pressure on the button 
will force it out of the plug body. Where a boiler is 
fired up without sufficient water and pressure in the 
boiler is very low, the thickness of fusible metal is such 
that it will melt to a liquid state and, in so doing, the 
button will fall out at the first indication of a load upon 
it. As the pressure gradually increases and the plugs 
fuse in multiple, the hazard of accident is less likely, 
since the higher the pressure becomes the greater also 
becomes the volume of escaping steam. Within a short 
time the disturbance thus created will direct the atten- 
tion to the fact that something is wrong. 

From the foregoing one can easily visualize the effec- 
tiveness of the button-equipped drop plug compared with 
the solid alloy-metal fusible plug and the improvement in 
the design of the drop plug as compared with the 
ui des design. 

ur experience satisfies us that our locomotive boilers 
have increased in size beyond the capacity of one or two 
plugs, as we have had cases where these large boilers 
can continue to be fired and the engine. worked against 
the blowing of two drop plugs. 

To overcome this it was necessary to equip large 
fireboxes with an increased number of drop lige to 
obtain an effect similar to that of the sprinkler systems 
so successfully used in large buildings, which release a 
spray of water automatically in case of fire. Such an 
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application of drop plugs is termed a multiple applica- 
tion. The second illustration shows a plan view of the 
crownsheet of a locomotive firebox with combustion 
chamber having 513 sq. ft. of heating surface and a 
grate area of 139 sq. ft. The number of drop plugs— 
viz., six—is based on the application of one plug at the 
highest point of the crownsheet between the first and 
second rows of stays and one additional plug for each 
400 sq. in. of gas area of the flues, so located that the 
main group or the majority of these plugs are in the 
crownsheet directly over the hottest portion of the 
firebox. 


С. & ©. 4-8-4 Locomotive 
(Continued from page 48) 


and down to the bottom of the mud ring on the other 
side, the throat seam to the third sheet course is com- 
pletely seal welded, the longitudinal boiler seams are seal 
welded at each end for a distance of 12 in., and the 
outside butt-strap on the third course longitudinal seam 
is seal welded in the stayed zone of the combustion 
chamber. In addition, the combustion tubes are seal 
welded on the fire side, all tubes and flues are welded at 
the firebox end and the staybolt MK caps and UW 
sleeves are welded. 

The cylinders are 2755 in. in diameter by 30 in. stroke. 
With 250 Ib. boiler pressure and 72-in. drivers a rated 
tractive force of 66,960 Ib. on an 85 per cent basis is 
thus provided. A Franklin type C-2 long cutoff booster 
with slip control and check valves is applied to the trail- 
ing truck. This adds 14,075 Ib. to the tractive force, 
bringing the total for the main engines and the booster 
up to 81,035 Ib. The exhaust from the booster is piped 
to an integral passage cast in the front side of the smoke 
stack. 

The two cylinders, spaced on 91:6-іп. centers, are 
annealed carbon-steel castings of the half-saddle type 
with 14-in. piston valves having a maximum travel of 
7% in. The steam lap is 1946 in., the exhaust clearance 
Ув in., and the lead 14 in. Steam and exhaust passages 
are direct and of large area to reduce the losses due to 
drop in steam pressure and back-pressure resistance. Flex- 
tite steam pipe casings are provided. The back cylinder 
heads are separate castings. Conventional bolting of the 
cylinder castings is supplemented by electric welding at 
the saddle splice joint and at the frame fits. The valves 
are operated by Walschaert gear under control of an 
Alco type E reverse gear. The crossheads and guides 
are of the multiple-bearing type. 

The frames are of the bar type, each a separate an- 
nealed carbon-steel casting and joined together by the 
conventional type of transverse cast-steel bracing, with 
a cast-steel deck plate at the front and a steel cradle 
casting under the firebox. The pilot is of the cast-steel 
type and provided with a pocket into which the front 
coupler may be dropped when not in use. 

The first, third and fourth driving axles have 117$-in. 
by 13-in. journals on the left side and 12-in. by 13-in. 
journals on the right side. The second, which is the 
main driving axle, has 127-іп. by 13-in. journals on the 
left side and 13-т. by 13-in. journals on the right side. 
This difference of 14 in. in right- and left-hand journals 
on the same axle is in accordance with the general prac- 
tice on the C. & O. and permits of shifting crown brasses 
from one side to the other as wear takes place. "This 
same practice is also applied to crank pins. All axles, 
crank pins and rods are open-hearth carbon steel forg- 
ings, normalized and annealed. The Alco lateral cush- 
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ioning device is applied to the front driving boxes. The 
locomotives are fitted with tandem main rods operating 
on the crank pins of the second and third pairs of wheels. 
This design of side rods requires no knuckle pins. 

All axle journals, crank pins and guides have been 
provided with ample bearing areas so that all bearing 
pressures on these locomotives and tenders are excep- 
tionally low. 

The four-wheel leading truck is of the General Steel 
Castings constant-resistance rocker type, with inside 
journal boxes. The four-wheel trailer truck is of the 
Delta type. 

Force-feed lubricators furnish oil to the guides, the 
steam chests and cylinders, the engine truck boxes, the 
air pumps and the hot-water feedwater pump. The me- 
chanical lubricators on three of the locomotives are the 
Detroit 32-B type, and on two, the Nathan 24-pint, 16- 
feed type. A three feed, three-pint hydrostatic lubricator 
is provided for the booster and the stoker engine. 

The locomotives are provided with New York No. 
6-ET brake equipment, including two 812-in. cross-com- 
pound air compressors, mounted on the front deck on 
brackets extending under the front end of the smokebox. 
They are equipped with the Union Switch & Signal 
Company's intermittent induction type train control. 

The rectangular water bottom tender has a capacity 
for 25 tons of coal and 22,000 U. S. gallons of water. 
Tt is carried on two Buckeye type, six-wheel trucks and 
has a loaded weight of 381,700 Ib. The stoker engine is 
housed in the left side of the tender in a compartment 
set in the front water leg. The Franklin Unit Safety 
drawbar and the type A-1 Radial Buffer are provided 
between the engine and tender. Simplex brakes are 
applied to the trucks. 


Flanged Staybolt 


Holes on С. & Ф." 


HE Chesapeake & Ohio is experimenting with 

flanged staybolt holes for firebox sheets which it is 
anticipated will add flexibility and reduce the danger of 
cracks starting from such holes. Two locomotives have 
thus far been equipped. Both have completed one-half 
of this mileage cycle and thus far no staybolts have re- 
quired repair until the engines were shopped. 


* From a discussion at the September, 1935. meeting of the Master 
Boiler Makers’ Association. 


|! 


Section 
Flanged staybolt hole on C. & O. locomotives 
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EDITORIALS 


What Do You 
Want to Know? 


In the United States today there are in the neigh- 
borhood of 200 Diesel-powered streamlined trains, rail 
cars and locomotives. Every one of these constitutes a 
problem for someone in the railroad mechanical de- 
partment that cannot always be solved by the exper- 
ience gained by many years of association with steam 
power. 


With the idea of serving our readers who may 
want to know things about Diesel power but who have 
no specific place to go for the answer the Railway 
Mechanical Engineer introduced into the December, 
1935, issue a column of "Questions and Answers." 
From letters we have received it is apparent that many 
of our readers would like to see such a column con- 
tinued. Therefore, in order to provide some incentive 
for readers to jot down the questions which come to 
mind and send them in, we are offering the payment 
of one dollar ($1.00) for each question on this sub- 
ject which is accepted for publication. The questions 
should be mailed to the office of publication, 30 Church 
Street, New York. 


Turbine Locomotive 
Given Another Chance 


The steam turbine has shown itself to be such a highly 
efficient prime mover in the stationary and marine fields 
it was but natural that locomotive designers should 
endeavor to employ it also in their field. During the 
past fifteen years the turbo-locomotive has not only 
been given a theoretical consideration, but a number 
of such locomotives have been built in Italy, Switzer- 
land, Germany, Sweden and England which were 
known by the name of their proponents—Belluzzo, 
Zoelly, Krupp, Ljungstrom and others. Most of them 
were described in earlier issues of the Railway Me- 
chanical Engineer. 


The thought of high efficiency, commonly associated 
with the steam turbine, is obtained only under certain 
limiting conditions. A constant and suitably high ro- 
tative speed must be employed, a high exhaust vacuum 
must be attained, and the unit must be of a relatively 
large size. Its starting torque, at least in most designs. 
is low and it is non-reversing so that its best perform- 
ance is under conditions where long runs can be made 
without shut downs. Moreover, if the power is to be 
taken off at a rotative speed less than that of the tur- 
bine spindle, a reduction gear must be employed. For- 
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tunately, it has a large capacity ior its weight and 
the space occupied, while reduction gears have'reached 
such a high degree of development that they are now 
a minor problem. 


Due to the restrictions mentioned the application oí 
a steam turbine in place of a reciprocating engine to 
a locomotive has presented a difficult problem. Most 
of those who tackled the problem were, naturally, men 
experienced in the stationary field. In their endeavors 
to improve the efficiency of the locomotive they, natur- 
ally, sought to incorporate in it various devices, such 
as condensers, feedwater heaters and pumps, air pre- 
heaters and exhaust fans. Of these auxiliaries the 
working out of successful designs for condensers and 
exhaust fans proved to be extremely difficult. Con- 
densers with air-cooled, as well as water-cooled, sur- 
faces were tried. They were complicated, expensive 
and of varying capacity, dependent upon weather con- 
ditions. Moreover, available tender space was limited. 
As a consequence of high initial costs, increased com- 
plications and added maintenance expenses, consider- 
ably in excess of any demonstrated savings in fuel and 
water, most practical railroad men lost interest and the 
turbo-locomotive failed to become more than a fasci- 
nating engineering problem. It is of considerable 
interest, however, that a few of the more recent turbo- 
locomotives constructed were of the non-condensing 
type. These gained in simplicity, although they were 
somewhat less efficient. 

At this discouraging stage the mechanical officers of 
one of the most important and progressive of the British 
railroads became convinced that the time had not yet 
arrived for pronouncing the turbo-locomotive a failure. 
They, therefore, attacked the problem of designing a 
turbo-locomotive which would be as simple as pos- 
sible and yet permit the realization of a large portion 
of the turbine's efficiency. The result of these efforts 
is the London, Midland & Scottish locomotive described 
elsewhere in this issue. 

This is a railroad man's idea of a clean-cut locomotive 
with no more departure from good standard practice 
than was required to apply a turbine in the place of a 
reciprocating engine. In working out the design, how- 
ever, the accumulated knowledge of an experienced 
staff of a turbine and reduction gear manufacturer was 
utilized. In boiler, running gear and many details the 
locomotive is a duplicate of the latest and most success- 
ful 4-6-2 type standard locomotives built by this rail- 
road. As a consequence, the results obtained in service 
will be fully comparable. It will be noted from the 
description that the locomotive is non-condensing. 
easily and efficiently controlled, and that an extremely 
ingenious front end has been worked out which it is an- 
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ticipated will make the resort to an exhaust fan un- 
necessary. The anticipated fuel economy is reputed to 
be 15 per cent which, if realized, would amount to a 
considerable reduction in operating costs in a country 
where current costs of coal may be taken as approxi- 
mately $4.25 per ton. 


Alloy Steels and 

Light Weight 
The marketing of low alloy structural steels for use as 
a means to reduce dead weight and increase the life of 
railway rolling stock is a development which the rail- 
roads have sought for several years. During that time 
the steel manufacturers were encouraged, even urged, 
to produce a structural material of greater strength 
than carbon steel, which would not depend for its im- 
proved physical properties on special heat-treating 
processes, in order that the growth in the burden of 
dead weight in railway equipment could be checked and 
reversed. 

The -producers of structural steel have, in general, 
been interested in producing a low-priced tonnage prod- 
uct. The laboratories, of which there are no lack in 
the industry, have been for many years devoting them- 
selves mostly to the improvement of processes by which 
the cost of carbon-steel products could be reduced and 
the quality improved. The industry has not been noted 
for its interest in the development of new materials 
which would interfere with the established routine of 
its carbon-steel tonnage production. 

During the last three or four years, however, this 
situation has changed and an active interest has be- 
come evident in the discovery and development of al- 
lovs which can be produced in quantity at commer- 
cially feasible prices. Such are the so-called inter- 
mediate steels which, in addition to their increased 
strength, possess materially greater resistance to cor- 
rosion. Йй 

Now that materials are offered to meet the desires of 
the railways for a reduction in dead weight, a number 
of freight cars have been built in which the new ma- 
terials have been employed in the principal elements 
of the structure. The fact that the pound price of these 
materials is higher than that of the carbon steel which 
they replace has aroused widespread interest in the 
problem of determining the dollars and cents value 
of each ton of weight which may be removed from the 
tare weight of the cars. Several such formulas have 
heen developed. 

It is obvious that at some price per ton of saved 
weight the increased cost of the light-weight cars may 
be sufficient to offset the value of the reduced weight 
in terms of lower operating expenses. Considered by 
itself, however, no one will deny that a saving of three, 
four or five tons in freight-car tare weight will produce 
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distinctly worth while reductions in operating expenses. 
Even though at the outset the price which must be paid 
for equipment so constructed may leave a questionable 
margin of return, it must not be overlooked that the 
possibility for the reduction of car prices to a point 
little, if any, above those which must now be paid for 
cars built of the customary carbon steel shapes and 
plates depends upon the volume in which the.use of 
the new materials develops. Already new mills are be- 
ing installed for the rolling of some of these new ma- 
terials and changes in dies and other details in the 
technique of fabrication on the part of the builders will 
undoubtedly have their bearing in reducing construc- 
tion costs, not to mention designs better suited to the 
new materials, 

With the relatively narrow margin of increased cost 
per car by which several tons of tare weight can now 
be traded for revenue load, the railroads may go ahead 
with the employment of the new materials confident 
that the saving in weight in the equipment purchased 
over a four- or five-year period will add little, if any- 
thing to the average price per car unit. 


Romance of Electrical 
Developments on Railroads 


In these days of rapid development along technological 
lines we are inclined to take things too much for 
granted and to forget the simple conditions under 
which our grandparents lived. This is forcefully 
brought to mind by the fact that the Westinghouse 
Flectric & Manufacturing Company celebrated its fif- 
tieth anniversary early in the month of January. It 
was not until the latter part of the 80’s that the first 
street railway electric trolley system was built. If we 
only go back as far as the beginning of the present 
century—three and a half decades, and within the 
memory of most of our readers—and review the appli- 
cations of electricity on the steam railroads since that 
time, we can get some idea of the tremendous progress 
which has been made in even that brief period. 

In the latter part of the last century the general 
lighting in railroad shops was by flickering arc lights ; 
low-power, pendant, incandescent lights (yellow 
strings in bottles) were used at the benches and ma- 
chines. The old oil torch was an essential part of the 
railway mechanic’s equipment. It is said that people 
who lived in Pittsburgh for even a short time, before 
the smoke elimination campaign was effective, could 
be identified after death by the fact that an autopsy 
would show a marked discoloration of the lungs. It is 
interesting to surmise what an autopsy would show in 
the lungs of a railway mechanic who attempted to do 
close work in the locomotive erecting shop and engine- 
house with the use of the old-fashioned, smoky oil 
torch. These conditions are in marked contrast to 
those of the present day, when special lighting fixtures 
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and devices are used throughout the shop and engine- 
house, in order to add to the convenience and comfort 
of the workers and make possible more efficient pro- 
duction and more accurate work. 

Portable electric tools were practically unknown and 
the dinky portable steam engine, with its unwieldy 
flexible shaft, was hauled around the shop and con- 
nected up to steam lines for driving a limited number 
of tools, including the cylinder boring bar. Today, all 
sorts of portable, electrically driven tools are available, 
which can readily be plugged in and operated anywhere 


in the shop. Electric cranes, hoists and trucks speed · 


up the handling of material and parts. 

At the beginning of the century experiments were 
being made in a limited way with the application of 
the motor to individual machine tool drives. Today, 
line shafting, with its countless unsightly belts and 
shifting devices, has been largely done away with. The 
application of the individual motor drive to machine 
tools focused attention on speeding up production and 
making the very best use of the new cutting steels 
which were beginning to come into use. Possibly the 
greatest gain from the application of the individual 
drive has been the fact that machine tools can be lo- 
cated in any position. This has made possible the 
speeding up of production, since operations can be 
scheduled in the proper sequence, with the least pos- 
sible waste motion between the various operations. 

Electric welding has revolutionized repair processes. 
Heat treating by the use of electrical furnaces has 
made possible the accurate tempering of tools, and has 
taken the guess out of the preparation of babbitt for 
bearings. 

Improvements such as those noted have also almost 
completely revolutionized enginehouse practices and 
have made possible a number of important improve- 
ments which contributed materially to the better func- 
tioning of these terminals. The old-fashioned, slow, 
and inefficient turntable has been succeeded by the fast 
operating, substantial, modern motor-driven table. 

Oil headlights and cab lights on the locomotive have 
been replaced with electric lights, which have con- 
tributed to the more convenient and efficient handling 
of the locomotives. The early applications of electricity 
to the operation of signals were looked at askance by 
the average railroader, and it did take considerable 
time to improve these devices so that they would func- 
tion with reliability—today they are one of the most 
important and reliable factors in the efficient operation 
of our railroads. 

Oil lights and gas lights have almost disappeared 
from our passenger cars, although at the beginning of 
the century electric car lighting was in its infancy and 
was being experimented with on a few cars, most of 
them business cars. Mechanical department officers of 
that period, if they are still alive, can still recall with 
fear and trembling their experiences with some of the 
officers upon whose business cars electric lighting ap- 
paratus was being tried out. Today, the use of elec- 
tricity upon the most modern passenger cars leaves 
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little to be desired in the way of reliability or of effec- 
tive lighting. Moreover, electrical devices play a large 
part in most of the air-conditioning apparatus on pas- 
senger cars and on various other devices on passenger 
trains, including boilers, radio, etc. 

At the beginning of the century the electrification of 
railroads entering New York City was being considered 
and there was a royal battle on between the exponents 
of the alternating and the direct-current systems. 
Those who attended the electrical meetings of the New 
York Railroad Club in those early days still chuckle as 
they recall the vehemence with which the speakers ex- 
pressed themselves, the only agreement between the op- 
posing factions in the electrical field being that the steam 
locomotive would disappear within a decade. Electri- 
fication of trunk line railroads has gone on over the 
years, where it could be utilized to distinct advantage. 
so that today we find a considerable number of such 
applications. But the steam locomotive is still carrying 
the brunt of the load. It is significant, however, that 
the year 1934 showed the completion of the Pennsyl- 
vania electrification from New York to Washington, 
thus making possible faster service of the heavy traffic 
trains which operate between those two cities. 

We might go on at great length to compare condi- 
tions in the railroad offices of the year 1900, with those 
of today, in which electrical appliances of all sorts play 
such a large part. Space is not available, however, to 
explore into these other departments and into other 
phases of railroad operation. The electrical companies 
with their engineering and research departments, are 
to be warmly congratulated for their remarkable contri- 
bution to railway efficiency and economy in the few 
decades during which these applications of electricity to 
the railroads have been in process of development. 


NEW BOOKS 


PowerFut 4-8-0 Type FRENCH Locomotives. By 
Andre Chapelon. Published by H. Dunod, 92 Rue 
Bonaparte (VI), Paris. 160 pages, 12 in. by 83% 
in., paper binding. Price 34 fr. 20. 

This pamphlet, which is a reprint of articles which ap- 
peared in the Revue Generale de Chemins de Fer, con- 
tains a very complete description in French of these 
remarkable locomotives now in service on the Paris 
Orleans-Midi. Many illustrations and six large folded 
plates add to its value. The reasons for various de- 
tails of the design, the results obtained in service, to- 
gether with dynamometer car and other test data are 
given in detail by the author, who was responsible for 
the design. These locomotives are 4-cylinder com- 
pounds with poppet valves. By use of high steam pres- 
sure, high superheat and careful designing of steam 
and exhaust passages, together with a double exhaust 
system, a design was produced which has shown such 
high efficiency in operation as to attract world wide 
attention. 
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THE READER’S PAGE 


Fitting Floating 
Rod Bushings 


To THE EDITOR: 

I noticed in the October issue of the Railway Mechan- 
ical Engineer the report of the meeting of the Inter- 
national Railway General Foremen’s Association. One 
general foreman, in discussing the fitting of floating rod 
bushings, said a good practice is to allow .003 in, per 
inch of diameter smaller than the stationary bushing and 
.0005 in. per inch of diameter larger than the pin. This 
would give, on a 13 in. diameter, an outside clearance of 
039 in., and an inside clearance of .006 in., or .045 in. 
total clearance. I think this is too much clearance on 
the outside diameter and not enough on the inside 
diameter. I have followed a practice, which has given 
good results, of making the bushing .015 in. smaller 
than the rod fit and .015 in. larger than the pin fit on all 
sizes of floating bushings. I cannot remember having 
any bushing stick in the rod or onto the pin; they last 
a long time. We had one floating bushing that was 
applied on a Mountain type passenger engine on Oc- 
tober 30, 1930, and was renewed October 30, 1935; of 
course, this bushing made a lot of miles in that time. 

In fiting stationary cast-iron rod bushings for the 
floating bushing I make them .020 in. larger than the 
hole in the rods and bore them .007 in. to .010 in. taper 
and, when they are pressed into the rods, you have a 
straight round hole. If the general foreman should try 
my practice of making floating bushings, I don't believe 
he would have any rod knocks. I very much fear that 
039 in. will cause a noticeable rod knock. 

W. Е. Howarp. 


A Plea for Separate 
Journal Boxes ; 


To THE EDITOR: 

That the freight-car truck with journal boxes and 
side-frame cast integral is growing in popular favor 1s 
apparent from the large number of such trucks that 
are now in service. In fact, this type of truck appears 
to be universally used on the cars built in recent years. 

It is recognized, of course, that with the integral frame 
some saving in maintenance expenses is no doubt realized 
because of the fewer truck details. For example, there 
are no box bolts, nuts, washers, etc., to worry about, 
the absence of which, some equipment officers contend, 
facilitates inspection in transportation yards and reduces 
replacement expenses. While all this may be true, the 
question arises, is this sufficient to justify the adoption 
of the integral frame? 

Assuming that box-bolt maintenance is an item of 
expense, is it not a fact that this expense is nullified by 
the labor saving realized in the time consumed effecting 
wheel changes? It would be interesting indeed to ascer- 
tain why certain engineers favor the integral type frame. 
Of particular interest would be a discussion of such mat- 
ters as the future disposition of integral frames where the 
journal-box ceilings and dust-guard wells are found 
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worn; also the relative cost of wheel changes with inte- 
gral and non-integral frames. 

In this connection there is the question of económy to 
be considered respecting the use of serviceable second- 
hand journal boxes recovered from dismantled equipment 
with the non-integral type frame. It is this writer's 
observation that the non-integral frame of proper design 
has certain definite advantages which can not very well 
be overlooked. Upon a careful investigation it may be 
found that the economies claimed for the integral frame 
are over-emphasized. 

A Car Man. 


And He Reads the 
Railway Mechanical Engineer! 


To THE EDITOR: 


Knowing not your curator of ornithological exhibits, 
I rush to you with my complaint. The Railway Mechan- 
ical Engineer, December, 1935, page 495, credits James 
Nichols with the finding of a nest of the golden plover 
—at Dubuque, Iowa, no less. "Tis the first time in 
history, I believe, the golden plover has ever nested 
at Dubuque—and even the first time anywhere in the 
United States. Records indicate the golden plover reg- 
ularly nests from Pt. Barrow along the Arctic coast 
to Melville Peninsula and probably west to Baffin Island, 
north to Melville and N. Devon Islands, and south to 
Ard Lake and Chesterfield Inlet. Rand-McNally places 
Dubuque far outside these limits. 

And the tail of the golden plover (commonly known 
as Pluvialis dominica dominica) is usuafly considered 
to be brownish gray, indistinctly barred, and rot yellow. 

There’s no chance for disagreement as to the stream- 
lining of the chicks; birds (blunt at the front and taper- 
ing away) are among the originators of streamlining. 

Yours in the interest of ornithological accuracy. 

(Signed) X. 

PS :—I’ve a hunch Mr. Nichols found the nest of the 

killdeer. 


Romney, Hythe & 
Dymehureh Railway 


To THE EDITOR: 

In his explanation of the cartoon printed on page 511 
of your December number, Marinac says that “this 
little railroad . . . could lay a double track between the 
rails of a standard track." That is quite true, but it 
would not be possible to run trains simultaneously on a 
double line so laid, because the passenger cars of the 
R. H. & D. Railway are 3 ft. 6 in. wide overall. 

Incidentally, Marinac's cartoon does not convey an 
adequate idea of the motive power of this railway. The 
two latest 4-6-2 type locomotives weigh 19,600 Ib. in 
full working order, including tender. They are 5 ft. 
high, from rail to top of stack, and 28 ft. 5% in. long 
overall. The earlier 4-6-2 and 4-8-2 type engines are 
only slightly smaller. Though the Ministry of Trans- 
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port prescribes a speed limit of 25 m.p.h. for this line, 
the steam locomotives have approached 40 m.p.h. on 
special occasions. The engineman is not exposed to the 
extent shown in the cartoon. 


WM. T. HoEcKER. 


Marinac vs. 
Meehanieal Engineer 


To THE EDITOR: 


Noting letter signed “Mechanical Engineer” in your 
issue of December, I think some of your readers may 
still be puzzled. 

Which is the westbound rail of an eastbound track; 
or which is the eastbound rail of a westbound track? 

Artists are customarily allowed rather large tolerances, 
but mechanical engineers in railway work usually are 
called upon to operate in precision. 

Your readers probably know what Marinac meant, 
and some may know what “Mechanical Engineer” meant. 
Of the two, it would seem that the latter errs the most. 

EXECUTIVE. 


Which Comes First— 
The Job or the Rule? 


To THE EDITOR: 


When visiting at the house of a friend, I happened 
to pick up the October issue of the Railway Mechanical 
Engineer and, being an ex-subscriber and an old rail- 
roader “hoping for a ion,” I reverted to my old 
habits and immediately turned to those always interest- 
ing pages of “letters to the editor.” 

On page 423 there is related an astonishing episode 
between a roundhouse foreman and his superintendent 
of motive power. After reading it I looked twice at 
the date on the cover, for it read more like a e 
from an old edition published about 1886 than one in 
the year 1935. 

In my younger days there would have been no neces- 
sity for asking such a question as “What would you 
have done?" In fact there was only one way to answer 
it, and that was by the good old-fashioned method and 
may the best man win. It was always a survival of 
the fittest and neither mental nor physical superiority 
alone would suffice. It required a combination of both 
to keep on top. It would be of interest to me, and I 
am sure to other readers also, to know just how long 
that superintendent lasts. 

Admitting that it is a dangerous procedure to allow 
the ruling against intoxication to be violated, it is my 
belief that the foreman used good judgment in reason- 
ing that the job to be done was of more importance 
than the violation of a rule. Surely efficient transpor- 
tation and duty to the public comes first with every 
railroad officer and, if by stretching a rule better service 
can be maintained, my idea is to stretch it to the limit. 

How many of us would almost embrace the old- 
time boomer mechanic who had just dropped off a 
freight and was still shaky from a previous debauch. 
We knew it was against the rules to hire him, also that 
he would not be with us long, but what a help he was 
while with us! 

But to stop reminiscing and deal with the subject; 
what about the wonderful organizations, co-operative 
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movements and adjustment committees on our railroads 
we have read so much about? Have they gone the way 
of the boomer, too? Or is it that when these bouquets 
were handed out, the foremen were forgotten? I be- 
lieve Mr. Superintendent would think twice before deal- 
ing in such an arbitrary manner with any of the organ- 
ized trade groups, knowing that in an appeal it might 
show cause for criticism of him for allowing one or two 
other conditions to exist that the writer of the artide 
describes. 

Show me a successful roundhouse foreman who does 
not violate a rule, or, in railroad terms, "take a chance." 
Believe me, if he didn't, he would not be a foreman long. 
If I had been that superintendent, I never would have 
known, officially, anything about that particular inci- 
dent and would have kept that foreman in mind for 
the first promotion vacated. 

Оэ TIMER. 


What Would You 
Have Done? 


To THE EDITOR: 


I would like to make a suggestion about the little 
enginehouse drama entitled, “What Would You Have 
Done,” that was published in the October, 1935, num- 
ber of the Railway Mechanical Engineer. There was 
also some comment on it in your December issue, page 
517. 

I imagine something like the following flashed through 
the S. M. P.’s mind after hearing Bill Jones’ explana- 
tion. There must have been outstanding thoughts burst- 
ing through his consciousness : 

“Loyalty! Co-operation! Understanding!” 

Loyalty of the man who would come back on the job, 
knowing the danger of being discharged for being intoxi- 
cated, and yet knowing that his particular knowledge of 
that night’s work was especially needed if the engine 
was to be finished on schedule. 

Co-operation on Bill's part in shielding his man be- 
cause it was his first offense, loyally trying to show his 
understanding and appreciation for the efforts this man 
used in his behalf. 

It took but a few moments for these thoughts to fly 
through the S. M. P.'s head—the realization of the work 
accomplished by these men that went into the making 
of a big railroad organization—and he knew there were 
other men like Bill, who though handicapped from the 
loss of man-power, were still serving their railroad with 
the same unswerving loyalty. 

So turning to Bill, the S. M. P. said: “Со back to 
your job, Bill. You are a better man than I, for you 
have taught me a lesson that I've needed to know." 

And again those three words flashed through his 
mind: Loyalty! Co-operation! Understanding! 


A READER. 


PERHAPS Cars Wit Be or STEEL.—A 65-year-old copy of 
the Official Guide recently dug up contains the following pre- 
diction: “The time is not far distant, probably, when passenger 
cars will be made of iron or steel, and that without any increase 
of the non-paying weight. The iron car will have the advantage 
that it cannot be burned and the passengers cannot be transfixed 
with splinters in case of collision. There have already been one 
or two iron passenger cars built in this country, but they were 
crude in design and not looked upon favorably either by man- 
agers or by the public.” 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Smash and Clash and Rattle 


I have saved the article on ways and means of reducing noise 
around passenger cars (January, 1936, page 24). . . . One of 
the few remaining annoyances about travel in modern railroad 
cars is the disposition of the running gear to smash and clash 
and rattle sometimes. 


Suggests Change in Seniority Rules 


The seniority regulations should be changed to read: "Senior- 
ity shall prevail only when qualifications and merit are equal.” 
This rule should be strictly enforced. In applying this, the man- 
agement should be the judge, but the employees' representative 
must agree to the decision and give the employee the privilege 
of comparing qualifications in conference, if he so chooses. 


Visiting Other Shops 


I dare say there are lots of foremen in and around terminals 
where the company has main shops and nothing is being done 
in the way of giving these foremen an afternoon now and then 
to pay the shops a visit and see the construction work going on, 
be it pipe work, carpentry, upholstery, or whatever a man may 
be interested in, in general and particular. Moreover, I feel sure 
that the time is near at hand when railroads will have to demand 
a fairly high standard of education in their employees. 


Our Efforts Fruitful 


The officers and members of our association fully realize the 
excellent work done by you on behalf of the so-called minor 
mechanical organizations, and I am free to confess that without 
the stimulation of your wonderful magazine the load of caring 
for the association under the very trying conditions during the 
past five years would have proved too great and probably would 
have fallen by the wayside. We have already started our 1936 
campaign for new members, working on topics that must be 
worth while in the eyes of our higher officials and be an incentive 
to them to send their men to the conventions. 


“Pound Foolish” A Masterpiece 


In regard to the “Walt Wyre” stories, which I say are not 
stories but something that is happening every day in the present- 
day life of a busy roundhouse; I did not think the first two could 
be improved upon, but "Pound Foolish" is a masterpiece. I often 
wonder if the "powers that be" realize the cost in time—which 
15 money—that lack of necessary material is responsible for. І 
could quote a number of instances of serious delays and spoilage 
of perishables due to lack of foresight coupled with someone 
trying to cut down his monthly stock balance. How often have 
I tied up a lathe hand and his machine for a couple of hours 
machining a five-dollar finished product into something urgently 
needed, the net result being a great deal of scrap turnings and 
borings and a finished article that could be bought on the market 
for a dollar or less. But the power had to be furnished for a 
fast run. No alibi accepted. 
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Jim Evans of the S. P. & W. 


I was also very much interested in the article (“Pound Fool- 
ish”) on page 513 of the December, 1935, Railway Mechanical 
Engineer, about Roundhouse Foreman Jim Evans of the S. P. & 
W., at Plainsville. I think this is one of the most interesting 
pieces I have ever read in your magazine; I liked it so well that 
I read it over the second time and have written a letter to our 
general foreman asking him to request our storehouse officials 
and others who might be interested, to do likewise. 


A Story You Can Tell 


It may be thought that our mechanical employees are so far 
removed from contact with the general public that they can do 
little, if anything, in improving the public relations of the rail- 
roads. This is a great mistake. You are aware of the fact that 
the charge has been made that the railroads are not progressive, 
and that they are doing business in the same manner that they 
conducted it a quarter of a century ago. You and I know that 
the railroads have made tremendous strides in the matter of im- 
proving their service and in reducing the expenses of operation. 
I think it would be interesting to the average man to know the 
improvements that have been made in our railroad equipment, 
which have resulted in reducing the cost of operation and in 
added security to the movement of passengers and freight. We 
have effected a tremendous saving in the consumption of fuel, 
largely due to improved mechanical devices and to the intelligent 
use of fuel. Not many people know this, and I know of no one 
better qualified to tell the story than our mechanical department 
employees, This is just one of many things that the mechanical 
people have done that has improved our service, and it is a story 
that those who address public meetings could well tell. 


RAIL’ ODDITIE: 


ONE MAN TRAIN usé PAPER 


WHEELS/ Jonn D. LAMEY, WASHINGTON.. 
For explanation see page 88. 
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With the 


Car Foremen and Inspectors 


Port Huron 


Car Shop Kinks 


MPORTANT improvements in the Grand Trunk 

Western freight-car repair shops, Port Huron, Mich., 
include a recently rebuilt shop building, modern crane 
and other facilities for expediting car repairs, and a 
shop force organized to handle this work as well as heavy 
rebuilding operations on an efficient basis. A compre- 
hensive article covering the Port Huron shop improve- 
ments and general method of operation will be published 
in an early issue of Railway Mechanical Engineer, the 
present article being devoted to a description of a few of 
the. numerous car shop kinks and labor-saving devices 
which have been such an important factor in increasing 
shop output and reducing unit costs. 


Sandblast Shed 


One of the features strongly emphasized at Port Hu- 
ron shops is doing a first-class paint job, especially on 
steel equipment; and in many instances this requires 


sandblasting in order to remove all rust and mill scale 
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New sandblast shed at uo ak car shops, Port Huron, 
ich. 


and get down to the base metal. The sandblast shed 
has proved an important factor in enabling this work to 
be done satisfactorily and at minimum cost in all kinds 
of weather. 

The shed was constructed as part of the shop improve- 
ment program, and is located on a spur track extension 
northwest of the main shop buildings. The shed is 28 
ft. wide by 127 ft. long by 16 ft. high, being constructed 
in the main of 3-in. by 3/-іп. scrap angles, with galvan- 
ized iron roof sheets applied over 2-in. by 6-in. purlins 
and side sheets extending downward only about 5 ft. 
The supporting posts are spaced on 16-ft. centers and the 
sides left open during normal operation on fair, quiet 
days. During inclement weather or on windy days, the 
No. 8 duck canvas curtains can be pulled out along their 
supporting wires to cover the open sides of the shed and 
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furnish adequate protection to the sandblast operators 
as well as increase the effectiveness of their work and 
prevent the loss of sand out of the building. 

The forward end of the sandblast shed is entirely un- 
covered. The rear end, made of galvanized iron, is pro- 
vided with an opening large enough to permit entrance 
of the sand-storage car shown in outline in the illustra- 
tion. The usual white, dry, silica sand is used, being 
dumped into the hopper of a sandblast machine in the 
rear of the shed. From this machine the sand is deliv- 
ered under shop line air pressure through special Good- 
rich sandblast hose and suitable nozzles to the car sides 
or to the parts which are to be cleaned. The sandblast 
hose is designed for this particular service, being made 
of special rubber 174 in. in outside diameter and 7 in. 
in inside diameter, and having a very satisfactory service 
life. The nozzle, known as the Borium S-B type, has 
an outside diameter of 1% lg in. inside diameter I4 in. 
and length 234 in., being guaranteed for 300 hours' serv- 
ice life, and frequently lasting as much as 600 hours. 

New sand, delivered under an air pressure of 110 1b., 
is used in removing the enamel finishes from passenger 
cars, and older sand at 90 to 100 Ib. pressure is usually 


Double unit paint barrel storage racks at the Port Huron 
shops 
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adequate for removing rust and mill scale from freight 
equipment. All sand is used over again to a maximum 
of about five times before its cutting qualities are lost. 
Re-used sand sometimes picks up a certain amount of 
moisture from the atmosphere and the shed floor and 
has to be strained and dried in a special drier provided 
in the rear of the sandblast shed. 


Storing Paint Barrels 


For a number of years the Port Huron shops have 
been provided with a modern fireproof paint-storage 
house with unusually good facilities for handling paint 
materials and delivering them to the passenger and 
freight car paint shop forces, as required. An accurate 
check of the quantities of paint used is obtained and con- 
siderable economy has been effected in arranging to have 
all paint brushes, spray painting equipment, etc., turned 
in to the paint house for proper care and attention at the 
close of each day’s work. 

A feature of the paint house is the provision of sub- 
stantial steel paint-barrel storage racks and a lift truck, 
as shown in one of the illustrations. The paint house is 
equipped with a total of four of these double-unit, four- 
tier racks, each of which has a capacity to hold 40 barrels 
of paint. A large increase in paint storage capacity is 
thus secured without taking up additional floor space. 

The double-unit storage racks are 7 ft. wide, 9 ft. deep, 
9 ft. high at the front and 8 ft. 10 in. high at the back, to 
provide a slight incline which will prevent barrels from 
rolling out of the rack. As an extra precaution, how- 
ever, two metal stops are inserted under each of the 
outer barrels, being provided with projecting lugs on the 
bottom to fit suitable holes in the supporting angle irons. 
The storage racks are made of scrap 314-іп. angles, keyed 
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Equipment used in stenciling a саг by the spray method 


and riveted together, as illustrated. The vertical supports 
are set in the concrete floor and the entire frame work is 
rigidly secured to the back wall of the paint house. The. 
horizontal parallel supporting angles are locked in place 
without rivets by a construction also shown in the illus- 
tration. Diagonal tie rods, made of 5$-in. steel, are in- 
stalled, as shown, and serve to stiffen the frame work and 
hold it in position under the heavy loads sometimes im- 
posed on it. 

_ The Barrett portable elevating truck, illustrated, 
turnishes a convenient means for placing barrels in or 
removing them from the storage racks. This truck has 
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a total lift of 12 ft. and can be operated either by hand 
or air motor. A friction lowering device makes it easy 
to lower barrels from any tier-level to the floor. 


Spray Stenciling 

A number of railroads are using the spray method of 
stenciling successfully, but others have not secured the 
desired results. The principal requirements for success 
are the use of reliable paint-spray equipment with an air 
pressure suited to the paint material being used and a 
stencil which is sufficiently flexible to be fitted snugly 
against the sheet. 

The way this operation is performed at the Port Huron 
shops is shown in one of the illustrations. The particu- 
lar spray gun illustrated is the Thor, model No. 6, 
furnished by the Binks Manufacturing Company, Chi- 
cago. The regulator, furnished by the DeVilbiss Com- 
pany, Toledo, Ohio, is used to reduce the shop-line air 
pressure from 95 Ib. to 35 Ib. at the spray gun when a 


Special jig used in renewing worn brake-beam heads 


heavy stencil paste is used. For lighter materials, the 
pressure is reduced still more. The type of stencil is 
clearly shown in the illustration. 

The advantages of spray stenciling, as developed by 
experience on the Grand Trunk Western and other roads, 
include neater lettering than was formerly secured, less 
paint material required, greater speed in stenciling, less 
frequent cleaning of stencil backs required, and longer 
stencil life. 


Brake Beam Repairs 


A.A.R.-Type brake beams with worn heads, bat’ 
having tension and compression members in good con- 
dition, are repaired at the Port Huron shops by means of 
the special jig and ratchet wrench shown in the illus- 
tration. The nut is removed from one end of the brake 
beam only, using the ratchet wrench illustrated and as 
much leverage as may be required to turn off the nut. 
The channel is held in two stationary angle clamps on 
the jig and the strut end in a movable clamp which can 
be adjusted to suit brake beams of different style or 
size. The worn brake heads are removed and new heads 
applied over the tension rod, the brake beam being re- 
assembled and a new nut applied and tightened until the 
required tension is secured. The end of the rod is 
then headed over, in accordance with recommended prac- 
tice. Slightly worn brake heads are mated and reapplied 
for use on certain classes of G. T. W. cars, new heads 
being used on all system cars. 

The method of reclaiming Simplex brake beams with 
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worn ends consists of reforging each defective end, 
after welding in a piece of steel large enough to make 
up for all wear. The ends are drawn out to 1¥% in. in 
diameter and then upset in a forging machine to Ив 
in. oversize. The brake beam ends are recentered and 
turned in an engine lathe to the original diameter and 
length, after which new cotter pin holes are drilled. This 
gives a brake beam practically as good as new, and the 
fact that the ends have been turned on lathe centers 
assures that they will be in line, an important require- 
ment not always met where the attempt is made to forge 


Simplex brake-beam end before and after being 
reconditioned 


the ends directly to finish size. Obviously, unless the 
brake beam ends are in line and accurately fitted to the 
heads, uneven and excessive wear of brake shoes and 
heads will result. 


Applying Siding-Draft Gears 
The simple use of turnbuckle jacks in applying new 
side planks to steel frame box cars is shown in one of 
the illustrations. The upper turnbuckle screw, or swivel, 
in each case carries a small metal square which bears 


Use of turnbuckles in applying new side planks to a car 


against the grooved edge of the upper plank. The lower 
turnbuckle screw in each case is welded or riveted to a 
U-shaped piece of sheet metal which carries a hardwood 
block, grooved to fit over the tongue of the lower plank. 
After all side planks are applied except two or possibly 
three, as shown, and due precautions are taken to prevent 
the planks from springing out away from the frame, 
operation of the turnbuckles by means ef a small hand 
bar compresses the planks the required amount so that 
the joints will not open up due to shrinkage when the 
car is placed in service. When the desired compression 
is secured, the bolt holes are bored from the inside and 
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the bolts applied. The remaining side planks are driven 
home, drilled and bolted, thus completing the job. 

A four-wheel elevating platform truck, useful for many 
kinds of work about a car shop, is illustrated. It is used 
primarily for transporting storage batteries between cars 
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Elevating platform truck used in applying couplers 


and the battery shop and also for transporting couplers 
and draft gears and raising them into position under the 
car. The platform, normally supported on the truck 
frame, is capable of being raised by means of four small 
screw jacks bolted to the írame, one at each corner, 
and arranged to be operated by a single handle at the 
front of the truck through suitable bevel gears and a 
short extension shaft. The lift of the platform is ar- 
ranged to suit the usual elevation of passenger car battery 
boxes as well as that of work benches in the battery shop. 
In removing and reapplying couplers and draft gears, 
this truck is not only a labor-saving device but an im- 
portant safety feature, as it avoids the necessity of 
dangerous blocking. For best results, the wheels of the 
truck sheuld have roller bearings and the elevating 
screws be well lubricated, thus assuring easy operation. 


Reconditioning Seat Cushions 


One of the illustrations shows a satisfactory method of 
reconditioning passenger car seat cushions which have 


Passenger-seat cushion before and after being 
reconditioned 


become badly worn on account of passengers resting 
their feet on the edges. The pile is completely worn off 
the plush at the front edge of the cushion, as shown, 
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and no amount of cleaning or renovating would make 
the plush suitable for reapplication to the cushion as 
it was put on in the first place. The plush is removed 
from such cushions, thoroughly cleaned, worn parts cut 
off, and joined by sewing to a similar piece of plush 
from another seat cushion. The sewed piece of plush is 
then applied to a reconditioned cushion with the seam 


а 
а 
a 
a 
a 
3 
3 
a 
a 
з 


Double-deck stock car rebuilt at Port Huron shops 
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Interior lower deck view of the stock car showing mov- 
able bulkhead for converting from 40-ft. to 36-ft. com- 
partment 


at the middle of the cushion, as shown in the upper part 
of the illustration. It requires the plush from two old 


cushions to form the renovated covering for one cushion, 
as described. 


Converted Stock Car 


One of the illustrations shows a G. T. W. double- 
deck stock car which is one of 50 recently converted at 
Port Huron shops from an old type of automobile box 
car, The new stock car has a nominal capacity of 85,000 
lb., load limit of 87,500 Ib. and light-weight of 48,500 Ib. 
The car is 40 ft. long and has a total inside height of 
ЭН. An interesting feature is the provision of a vertical 
strip of wood near one end of the car, painted with 
alternate white rectangles corresponding to the side board 
widths and red rectangles corresponding to the spaces 
between boards. This gage gives a check of proper 
board spacing and also shows a free height of 49 in. in 
each deck. 


Railwa: 
Pama tame 


Another interesting detail in the design of this car 
is the provision of a movable partition at one end of 
each deck, by means of which a shipper who asks for a 
36-ft. car can be provided with compartments of exactly 
that length and not be compelled to load and pay for a 
longer car than actually needed. These movable par- 
titions are suspended from double tracks and positioned 
by means of three 1:4-іп. bolts, illustrated, which fit 
into suitable metal sockets set in the car decks. 


Outfit for Handling 
Freon Containers 


N passenger cars that are equipped with the Freon 
system of air conditioning it is sometimes neces- 
sary to replenish the supply of freon. The loss of freon 
is generally due either to leaks in the copper tubing or 
to broken tubes resulting from vibration or due to being 
struck by objects in terminals. Freon is furnished in 
containers, smaller, but of similar appearance to the con- 
ventional oxygen cylinders. The handling of these cyl- 
inders in the terminal coach yard or at passenger sta- 
tions can be simplified by the use of a two-wheeled wagon 
such as shown in the illustration. 

The handle and frame of the truck is constructed from 
1%-їп. wrought iron pipe to which is welded pieces of 
114-in. flat iron straps which serve to secure the con- 
tainer to the cart. The wheels are mounted on a 2-in. 
axle and are equipped with roller bearings to facilitate 
the handling of the outfit by one man. 


This simple two-wheel truck simplifies the handling of 
Freon containers 
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Latex 
Upholstery Material 
NEW upholstery material, using Latex and a 


A unique method of fabrication, is announced by the 
B. F. Goodrich Company, Akron, Ohio. Known as 
Nukraft, this material, it is claimed, offers many ad- 
vantages as a spring decking in the construction of rail- 
way car seats. 

It consists of hair cloth, insulated with Latex, which 
has been fabricated into loops forming a structure of 
figure eight springs. The resulting material is soft, 
buoyant, and elastic, yet has sufficient structural strength 
to bridge the open spaces between the springs, pre- 
senting a smooth, comfortable surface through which 
the springs will not protrude. 

Nukraft is applied in two-ply thickness directly over 
the burlap or canvas covered spring unit, a thin layer 


Section of seat cushion showing Latex woven into a figure- 
eight structure to bridge the springs 


of cotton is placed on top and the cushion is then ready 
for covering. Nukraft locks the cotton in place and 
prevents it from shifting and bunching and makes for 
a permanently smooth surface through which the springs 
cannot be detected. This construction assures the proper 
ventilation necessary to seating comfort because of its 
fabrication in loops which permits a continuous air cir- 
culation regardless of the amount of pressure applied. 


Metal Spray Unit 


NEW metal spray unit, known as the “Mogul,” 
has recently been developed by the Metallizing 
Company of America, Los Angeles, Cal., and is being 
distributed by the Metallizing Engineering Company, 
Inc., with offices in New York and Chicago. This new 
unit, made by the same company which produced the 
original “Metallizer gun,” incorporates certain improved 
features rendering the new design adaptable to unusually 
severe operating conditions in metal spraying service. 
Primarily, the metal spray gun is intended for mount- 
ing in the tool post of a lathe to be used for machine 
element coating and for that reason no particular effort 
has been made in the design to keep the weight at a 
minimum. Nevertheless, it is not too heavy to be used 
as a portable tool and will be available for that purpose 
as well as a lathe tool. 
One feature worthy of note is that the wire-feed mech- 
anism and gas head, while attached to each other, are, 
in reality, separate units. This departure from the usual 
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design reduces the replacement cost in case either 
assembly is damaged, and, furthermore, permits a better 
combination of metals being used for the construction 
of these parts. Moreover, the complete separation of 
the gas head and wire-feed mechanism is an insurance 
against combustible gas mixtures working back into the 


“Mogul” metal spray unit designed for severe service 
conditions 


enclosed gear case through gas-mixing channels drilled 
in the gear case proper. 

The wire-feed unit is self-contained, and all the worms 
and gear-shafts are mounted on annular ball bearings. 
These assemblies run in a bath of fluid grease and are 
completely enclosed in a dust-proof case. The use of 
annular bearings insures permanent alinement of the 
worms and gears and reduces wear on these parts to a 
minimum. The turbine has surplus power and runs at a 
slower speed than is ordinarily found in equipment of 
this type, thus maintaining a steady flow of power with- 
out continual adjustment. 

The various parts of this unit, designed with a full 
appreciation of the service to which they will be sub- 
jected, are made of carefully selected materials. The gas 
head is a bronze casting, and the simultaneous control 
valve is of hard bronze. Excellent wearing qualities are 
assured through the use of this combination of materials 
and the valve is designed to need little attention. The 
gas and oxygen mixing is done in a metering tube so 
constructed that there is little likelihood of flash back 
down the oxygen hose. А hardened steel wire guide 
tube is incorporated in the assembly so as to reduce 
wire wear in the parts of the front end. 

The thought behind the “Mogul” has been to produce 
a metal-spray unit which would stand up under severe 
service. The new gun does not replace the ‘‘Metallizer 
gun" but is a high-power, hard-built production tool, 
Model A being available for the production spraying oí 
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steels, monel and nickle, and Model B for spraying 
aluminum, bronzes, copper and brass. 

In the railway field, as well as in general industry, the 
“Mogul” metal spray gun is used largely as a main- 
tenance tool, providing an economical method for re- 
storing worn armature shafts, rods, and other similar 
parts to their original size. In addition, non-corrosive 
coatings can be applied as needed. The process has been 
used successfully for building up innumerable worn 
locomotive parts, such as pins, bushings, links and link 
bars, air brake valve parts, piston rods and throttles, 
feedwater pump rods and castings. One of the impor- 
tant potential uses of the metal spray gun is in the 
application of protective coatings, as mentioned. For ex- 
ample it has been used for applying a zinc coating to 
passenger car platforms, steps, window jams, sills, the 
lower part of toilet room walls and dining car kitchens. 
Battery boxes have been coated with lead and the insides 
of tank cars and water tenders with zinc. Considerable 
success has also been attained in coating with zinc the 
water side of fireboxes and boiler tubes as a protection 
agamst pitting. 


Paint Cleaner 
And Protector 
NEW method of restoring old paint on passenger 


A and freight cars and then protecting the surface so 
as to extend its life has been developed by the Gregg 
Company, 1418 Walnut St., Philadelphia, Pa. 

On equipment which has been in service for some 


time and on which the painted surface has acquired a 
coating of grime and dirt, the paint is first washed with 
clear water, using a hose, and then brush scrubbed with 
a solution of “Drion” car cleaner. This loosens and dis- 
solves the coating of dirt without injury to the paint 
itself. After a section has been cleaned it is again washed 
off with clear water, applied by a hose. The suríace is 
then coated with Drion triple-life finishing solution, ap- 
plied, if desired, by a cotton mop dipped in the solution. 
Even better results are claimed by spraying on the fin- 
ishing protective coating. This finish is said to dry 
quickly, leaving a colorless, air-tight and hard, yet flex- 
ible, coating which retains its elasticity for an extended 
period of time. After this coating has been applied the 
surface can usually be cleaned by a dry mop only. 

On newly painted equipment, after the surface is dry, 
the application of a coating of Drion triple-life finish 1s 
recommended before the car is placed in service. 


Portable Sand Blast 
Machine 


HE illustration shows a portable sandblast machine 
which is being used at the Great Northern car 
shops, St. Cloud, Minn., for sandblasting steel ends and 
steel underírames on freight cars requiring general re- 
pairs. The tank, 21 in. by 26 in., and tested to 150 Ib. 
pressure, is mounted on a three-wheel carriage. The 
vital mechanism of this machine is the mixing chamber, 
made of a section of 3-in. pipe, 56 in. long and reduced 
at each end to 1 in. by welded plugs into the pipe. The 


Portable sandblast machine and equipment, including glass-faced operator's hood, used at St. Cloud shops of the 
Great Northern 
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air pressure enters the chamber at the left end, as shown 
in the illustrations. А 14-in. air pipe also leads into 
the top of the tank, and a small %-in. valve is placed 
in the %4-in. pipe to ‘regulate the air. A 2-in. connection 
is welded into the top of the tank for filling. А 1% 
in. cut-out valve connects the bottom of the tank with 
the mixing chamber. By the use of this valve, the 
amount of sand delivered is regulated. A heavy-duty 
hose is attached to the other end (right end of chamber). 
A cast iron plug is fitted into the end of the hose, and 
а Ив-т. hole drilled through this plug. If desired, the 
hole can be threaded and a short nipple screwed into 
it. However, the use of a hose with the plug provides a 
flexible end which is generally preferable. 

The illustrations show a 50-ft. automobile car with 
steel end partially blasted. The dimensions of the car 
end are approximately 10 ft. high by 9 ft. 6 in. wide, 
the average time consumed for sand-blasting with this 
machine being 20 minutes. 

One of the illustrations shows the hood worn by the 
operator of this sandblast machine, the unique feature 
of this hood being that the glass dial of approximately 
7 in. or 8 in. diameter which is fastened into a steel ring 
and can be easily removed when it gets pitted. 


Portable 
Lubrieation Cart 


HE lubrication outfit shown in the illustration is 

used by passenger terminal maintenance forces in 
connection with the lubrication and daily adjustment of 
air conditioning equipment. 


lubricants 


Cart for air-conditioning maintainers holds 
and tools 
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Heavy lubricant is provided in one of the two con- 
tainers for use in gear boxes while the other container 
is filled with grease suitable for application to fittings on 
generator, pump and compressor bearings. In addition 
to the two lubrication containers the cart is provided 
with a receptacle of sufficient capacity to carry the va- 
rious wrenches and other tools that may be needed in 
connection with the maintenance of air conditioning 
equipment. 

The cart is mounted on two 18-in. wheels .equipped 
with roller bearings. The tool container is made from 
L4-in. copper-bearing steel sheets which may either be 
riveted or welded together. The handle is made from 
1%-in. wrought iron pipe. 


Decisions of 
Arbitration Cases 


(The Arbitration Commillee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest nol only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Repairs Claimed Excessive 
And Unwarranted 


Five G. M. & N. cars and 3 N. O. G. N. cars were re- 
paired by the New Orleans Public Belt Railroad and 
charges included in regular monthly bills. The Gulf, 
Mobile & Northern took exceptions to charges, claim- 
ing extensive repairs had been made in violation of Rule 
1, paragraph (b). The N.O.P.B. claimed repairs 
made were the minimum necessary for safety of lading 
and trainmen. Case was appealed. 

The G. M. & N. claimed that the N. O. P. B. had made 
unwarranted repairs in violation of Rule 1, paragraph 
(b). A statement was submitted showing bills for the 
eight cars totaling $225.69, ranging from $10.13 to $57.28 
per car. The N. O. P. B. is a switching road with whom 
they made connections at New Orleans. 

The N. О. P.B., in analyzing bills, stated that попе 
of the cars was subject to disposition under Rule 120. 
It was contended that a similar case was covered by 
Arbitration cases 1033 and 1094, and that repairs were 
within scope of Rule 16 and not in violation of Rule 1, 
paragraph (b). The majority of G. M. & N. cars were 
afterwards loaded on. their line with various commod- 
ities. It was stated that they were compelled to make 
repairs to foreign cars in order to meet demands for 
first-class equipment and that it would be bad policy to 
subject industries to delay caused by lack of suitable 
equipment. It would be difficult to handle requests for 
empty cars, preparing only certain cars and making only 
certain classes of repairs. The N. O. P. B. serves many 
industries and, in the first ten months of 1931, 26,420 
cars were loaded, of which 1,054 were delivered to the 
G. M. & N. During the period less than 100 G. M. & N. 
cars were repaired. Foreign cars returned to G. M. & N. 
under load greatly exceeds G. M. &.N. ownership re- 
paired on their line and returned. Repairs in question 
included brake beams, decking, side doors, lining and 
roof boards. Repairs were considered necessary for 
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safety of lading and trainmen and it was felt they were 
justified in making them. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: "The repairs in question do not exceed 
the minimum necessary for safety of car, lading and 
trainmen, as provided in Rules 1 and 16. Therefore, 
claim of the Gulf, Mobile & Northern is not sustained.” 
—Case No. 1741, Rules 1 and 16, Gulf, Mobile & 
Northern vs. New Orleans Public Belt Railroad. 


Improper Repairs on Basis of Billing Repair 
Cards Covering Control Valve 


The Chicago, Rock Island and Pacific cleaned the air 
brakes on S. P. baggage car 6446, February 15, 1932, at 
Chicago and issued billing repair card showing U-12-B 
type U. C. control valve removed and applied. The 
Rock Island again cleaned the brakes on the same car 
December 9, 1932, and, as shown on billing repair card, 
a U-12 type U. C. control valve was removed and ap- 
plied. The Southern Pacific matched the two С. В. I. & 
P. billing repair cards and forwarded documents to the 
latter road Е adjustment of overcharge т 
amount of $85.00. C. R. I. & P. maintains that subse- 
quent billing repair card cannot be considered valid as 
joint evidence if car has been on home line during inter- 
val between first and subsequent repairs and demanded 
evidence of wrong repair per Rule 12. The S: P. claimed 
this was unnecessary, as C. R. I. & P. billing repair cards 
in themselves constitute joint evidence. Failing to agree 
the case was appealed. 

The Southern Pacific in its statement said that the 
question at issue is whether or not the two C. R. I. & P. 
billing repair cards issued in February and December 
covering air brake work on S. P. car 6446 served as 
joint evidence of wrong repairs. It was evident that 
these were conclusive evidence of wrong repairs іп De- 
cember as previous card showed car equipped with 
U-12-B valve at that time and that in accordance with 
item 20-C of passenger Rule 21, a credit of $85.00 is due. 

The C. R. I. & P. in its statement called attention 
to care taken by repairs forces at Chicago and main- 
tained that a U-12 valve could not have been substi- 
tuted for a U-12-B valve in December and that they 
must refuse responsibility and expense of wrong repairs 
without the submission of joint evidence by owner in 
accordance with Rule 12. The car referred to was deliv- 
ered by С. В. I. & P. to S. P. in interchange service six 
times between February 17, 1932, and December 11, 
1932, and received back from S. P. five times. The car 
was not on line of C. R. I. & P. between May 8 and 
December 8 when air brakes were repaired a second 
time on December 9. It was contended that C. R. I. & P. 
position was supported by Arbitration Decisions 1381 
and 1709. 

‚ In a decision rendered April 11, 1935, the Arbitra- 
tion Committee said, "Car owner failed to obtain joint 
evidence within 90 days after first receipt of car home 
as required by Rule 12 The contention of the Southern 
Pacifie is not sustained."—Case No. 1742, Rules 12 and 
90, Southern Pacific vs. Chicago, Rock Island & Pacific. 


Transfer of Lading—Expense of 
Cleaning Tank Included 


E. R. I. X. tank car 610, loaded with fuel oil, was 
received from the Santa Fe at Ponca City, moved to 
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Kansas City and delivered to Union Pacific, being des- 
tined for Omaha. On arrival at U. P. yards at Kansas 
City an inspector of the Kansas City Car Interchange 
Bureau reported car in bad order account outlet pipe 
broken off and cap missing and leaking at outlet valve. 
Authority was issued to U. P. for cost of transferring 
load. The U. P. intercepted C. H. I. X. car 8416, pre- 
viously loaded with kerosene, into which to transfer the 
fuel oil and agreed to pay the cost of cleaning after car 
was unloaded, to make it suitable for the same commodity 
with which it was previously loaded. 

The C. R. I. & P. in its statement said that the U. P. 
in rendering bill on authority of a transfer card included 
a charge for $18.00, the cost of cleaning C. H. I. X. car 
8416 after the fuel oil was unloaded, claiming expense 
to be a proper charge against delivering line per arbi- 
tration decision 1440. C. R. I. & P. contended that U. P. 
made no diligent effort to locate a suitable car into 
which to make the transfer, but intercepted the first 
available car, which happened to be clean, rather than 
pick out a fuel car from those passing through Kansas 
City daily in large numbers, and therefore, declined to 
pay the cost of cleaning. In Case 1440 it was shown 
that the V. S. & P. endeavored for several days to 
locate a suitable car and being unable to do so secured a 
car with the understanding that it would be cleaned after- 
wards and restored to its original condition. In the pres- 
ent case apparently no effort was made to find a suitable 
car because the entire transaction of picking up the car 
and making the transfer consumed only 4 hr. and 15 min. 
It is, therefore, contended that decision in case 1440 is 
not parallel and that the cost of cleaning is not a proper 
charge against the C. R. I. & P. 

The Union Pacific in its statement said that E. R. I. 
X. car 601 was entitled to best movement possible. 
Immediately after it was found leaking and marked for 
transfer, a check was made of U. P. yards to locate a 
tank car of similar capacity which had last contained a 
commodity that would permit its use without prior or 
subsequent cleaning. No suitable car being available, 
arrangements were made to use C. H. I. X. car 8416, 
with the understanding that this was a clean car in 
kerosene service and U. P. would accept bill for clean- 
ing when car was released. In rendering its bill the 
U. P. included $18.00 for cleaning as part of cost of 
transfer and maintains that procedure was supported by 
decision in case 1440. E. R. I. X. car 601 was delivered 
to U. P. by C. R. I. & P. at 12:15 P. M. April 6, 1933 
and scheduled to move out of Kansas City over U. P. at 
5:00 P. M. the same day. Search for a suitable car 
required approximately 3 hr. leaving only 2 hr. to 
effect transfer and switch car into scheduled train. Re- 
ferring to contention by C. R. I. & P. that the U. P. 
finding it had no suitable car should have called upon 
the Rock Island, or some other connecting line for a suit- 
able car, it was stated that the Rock Island could not 
have furnished a car in time to avoid delay for the reason 
that the next regular delivery from Rock Island to Union 
Pacific was scheduled at 11:00 P. M., and also that even 
if a suitable car had been found, as only 2 hr. remained 
in which to make a transfer, the C. R. I. & P. could not 
have furnished a car in time to maintain scheduled move- 
ment of load, even if such a car had been found avail- 
able. In order to avoid delay the U. P. had no other 
recourse than to use a car that would require cleaning 
after release. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: "The position of the Union Pacific is 
sustained. Decision No. 1440 is parallel.” Case No. 
: ы 2, Chicago, Rock Island & Pacific vs. Union 

acific. 
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In the 


Back Shop and Enginehouse 


Labor Saving Devices at 


Albuquerque Shops 


ДО of relatively simple but effective de- 
vices for saving labor at the locomotive shops of 
the Atchison, Topeka & Santa Fe, Albuquerque, N. M., 
are shown in the illustrations. In general, these devices 
are neither complicated nor expensive to make, and 
they are typical of the many ingenious gages, test racks, 
work-holding fixtures and material-handling devices 
which railway shop men have developed in recent years 
to assist them in maintaining production with reduced 
working time. 


Checking Driving-Box Saddle Seats 


A special gage for checking the frame clearance of 
driving-box saddles and making sure that the saddle 
seats are properly squared is shown in the illustration. 


^£ 
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Special gage for checking driving-box saddle seats 


This gage consists of two steel plates, one of which 
extends over the top of the box through the saddle 
and shows the exact center line of the shoe-and-wedge 
faces. The other plate fits in the shoe-and-wedge face 
of the box, being automatically centered by two short 
pieces of angle steel capable of parallel extension 
against the sides of the shoe-and-wedge ways. The 
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construction of this gage is quite clearly shown in the 
illustration. 

In using this gage, the saddle is placed on the driv- 
ing box and the gage is applied between the flanges 
and against one of the shoe-and-wedge faces. The 
parallel angles are then pressed out until they contact 
the flanges. The saddle clearance can at once be noted 
by measuring from the center line. Squareness of the 
saddle seats on the box is checked by using a combina- 
tion square from the top plate to the saddle seat. 


Drilling Holes in New Cylinder Saddles 


The process of changing from cast-iron to cast-steel 
cylinders on certain classes of Santa Fe power devel- 
oped the need for a more efficient method of drilling 


An unusually convenient cylinder-saddle drill jig 


cylinder saddle-bolt holes, formerly done by using a 
portable pneumatic drill and an “Old-Man” which had 
to be changed in position for each hole. The device 
illustrated has been developed to give proper radial 
alignment to the motor and permit the drilling of all 
holes with one set-up. 

The drill jib is T-shaped and consists of a hexagon 
bar with indexed crosspiece of flat steel. The cross- 
piece is bolted to the front-end door ring, on the smoke 
box center line and the end of the hexagon bar is placed 
in the center flue. A sliding saddle moves on the bar, 
the lower section of cylindrical plate serving as a stop 
for the air-motor feed screw. Оп top of the saddle is 
placed a small sheet metal cylinder to contain the cutting 
compound which is allowed to flow by gravity through 
a small hose line to the point of drill. The circular 
plate at the junction of the bar and the crosspiece is 
indexed, as shown, to permit locking the bar in place 
when drilling holes at an angle. This drill jig, which 
is set up and operated by one man, is said to reduce the 
time of drilling cylinder saddle-bolt holes 50 per cent. 
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Device for Removing Superheater Units 


With the application of Type E superheater units, 
difficulty is sometimes experienced in removing these 
units when repairs are necessary to the units, flues or 
flue sheets, since each of the four loops of each unit 
is in a separate flue and there is a tendency to jam or 
bind when the units are being removed. To meet this 
condition, the superheater unit puller, was developed. 

The device comprises a ladder-type scaffold and plat- 
form, carried on four flanged wheels and having a power 
unit in the base which consists of a track-wrench motor 
of a type now obsolete for its original purpose. This 


motor operates from the shop air line and drives a 
Foote reduction gear with a ratio of 11% to 1. А 


The superheater unit puller, set in place ready for 
operation 


shaft, mounted on the base of the scaffold back of the 
motor and not shown in the illustration, carries two 
drums for winding up the rope used in pulling units. 
The single sliding pulley and shaít at the top of the 
scaffold are capable of vertical adjustment as required 
to give a direct pull on the units. A platform provides 
firm footing, at the proper elevation, for men engaged 
in removing the units. А unit-carrying platform, 
mounted on wheels, is placed between the puller and 
the locomotive front end. 

In operation, the unit puller is blocked the proper 
distance away from the locomotive front end and a 
chain placed on three units at once, the puller rope 
being given a turn or two around the large drum and 
the air motor started. In most cases this pulls the three 
units immediately. However, if any difficulty is experi- 
enced, the rope is applied around the smaller drum, 
which decreases the speed and greatly increases the 
pulling power. The use of this device has reduced the 
time of unit removal about 75 per cent. Two men only 
are required, one operating the motor and the rope con- 
nection and the other hooking on units and properly 
positioning them on the unit-carrying platform. 


Quick Removal of Flues from Boilers 


Recent substantially increased flue work at Albu- 
querque shop has been greatly expedited, at least insofar 
as handling flues is concerned, by means of the ball- 
bearing roller shown in one of the illustrations. This 
device consists of a cylinder made of steel tubing which 
operates on ball bearings around a shaft of smaller size. 
Provision is made for shortening or lengthening the bars 
to fit smokeboxes of different size by means of a tele- 
scoping tube construction, with small pins used to hold 
the telescope sections wherever they may be set. The 
ball bearings used are old bearings removed from cen- 
trifugal feed-water pumps. 

The general idea of this device is to provide a free 
running support for boiler tubes and flues as they are: 
being removed from locomotive front ends. Three men 
were formerly required for this work, but the use of 
the ball-bearing roller permits the tubes and flues to 
readily slide out against the sheet-metal stop on the flue 
rack and save the work of at least one man. 


Portable Rack for Repairing Gasoline Engines 


To facilitate repairs on large gasoline engines for 
work equipment, a portable rack has been developed, as 


Ball bearing cylinder which facilitates removing tubes and flues from locomotive front end 
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illustrated. This consists of two pairs of old push-car 
wheels carrying a welded frame built up of steel bars 
and angles and arranged to support the engine at a 
suitable height for most convenient work. The upper 
parts of the engine can be readily reached by standing 
on the lower bars of the frame, and ample room is 


Portable gasoline engine repair and test rack 


provided to get under the engine for necessary inspec- 
tion and repairs. 

This portable rack provides a convenient means of 
moving the engine on standard-gage rails between the 
various shop departments, and it also serves as a test 


Special swedging device used in finishing welded tender 
brake-beam ends without subsequent machining 


rack to support the engine during preliminary break-in 
operation. The rack, which is easily made, has demon- 
strated its value in the reduced time of handling work- 
equipment gasoline engines during necessary repair and 
testing operations. 
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Building up Worn Tender Brake-Beam Ends 


To eliminate the necessity of turning tender brake- 
beam ends, after being built up by autogenous welding, 
the device illustrated has been developed and is now 
giving satisfactory service at Albuquerque shops. It 
consists of a long rack equipped with an adjustable 
sliding block to support one end of the brake beam and 
dies at the other end, operated by an old flue swedger. 
After the building-up operation is completed and while 
the brake beam end is still hot, it is placed in the die 
and swedged down to a smooth finish of proper size to 
fit the hole in the brake-shoe head without further 
machining or finishing. The machine set-up time and 
the time and cost of the machinery operation, itself, are 
thus saved. 


Taper Chaser 


Die Heads 


N IMPROVED line of chaser die heads has been 

developed by the Eastern Machine Screw Cor- 
poration, New Haven, Conn., for cutting taper pipe 
threads. The die head is designed to cause the chasers 
to recede at a definite rate until, when the proper length 
of thread is cut, the die head instantly opens, withdraw- 
ing the chasers from the work. The actual taper is gov- 
erned by the action of the die head instead of being de- 
pendent on the chasers themselves and thus pipe threads 
with proper taper are assured. 

The chasers do their cutting at the chamfer only, 
leaving no visible marks. Taper action is obtained by 
means of a rotating opening cam placed between the 
back plate of the head and the knurled adjusting nut on 
the shank. The angular position of this cam 1s deter- 
mined by a work plunger inside of the die head shank, 
which, when pushed back by the work, rotates the open- 
ing cam at a pre-determined rate. This rotating cam 


H. & G. taper cutting inserted chaser die head, style TM 


is adjustable for position and together with adjustment 
of the work plunger, determines the length of taper 
thread. The amount of taper is fixed by the incline on. 
this opening cam and the final opening of the die head 
is accomplished by a sudden drop in the cam. A fine 
adjustment for pitch diameter is obtained by the knurled 
adjustment nut. 

These die heads may also be equipped with a cham- 
fering and reaming tool that will chamfer and ream the 
end of pipe nipples at the same time that the thread is 
being cut. 
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Jim dressed slowly, still about half asleep 


FROM SEVEN TO SEVEN 


IM EVANS was snoring like an oversensitive boiler 
pop and almost as loud, when the alarm clock on 
a stand by his bedside rattled insistently. Jim stirred 
uneasily, reached over and shut off the alarm without 
waking, and murmured, “That blamed switch engine bell 
is cracked,” and was almost instantly snoring again. 

He didn’t snore long; his wife poked him in the ribs. 
“What are you grumbling about?” 

“Huh—huh—” Jim grunted. 

"Wake up, five-thirty," Mrs. Evans reminded him. 

He yawned prodigiously, and with an effort opened 
one eye. He was thinking about trying to open the 
other when his wife gave him another dig in the ribs, 
and the eye opened involuntarily. 

"Get up!" Mrs. Evans insisted. 

"Dadblast it! I was dreaming—dreamed that round- 
house foremen didn't have to work but eight hours a 
day and had every other Sunday off when that blamed 
switch engine came by and—" 

"Well, being as it was a dream and you are supposed 
to be at work by seven o'clock, you'd better drag out!" 

Jim drug out. After a little fumbling, he found the 
light switch and turned on the light. His wife followed 
close behind, wriggled into a heavy bath-robe, fur 
trimmed house slippers, and shuffled towards the kitchen. 
Jim dressed slowly, still about half asleep, and was 
splashing his face with cold water to wake it up when 
the sound of toast being scraped reminded him breakfast 
was just about ready. 
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He finished breakfast, smoked a cigarette with his 
second cup of coffee, and was ready to go. When he 
opened the door, a blast of icy air struck his face; frost 
crystals sparkled in the beam of a flashlight he played on 
the ground before him as he walked to the garage. 

The starter on the car did its best when Jim pressed 
the switch, but its best wasn’t enough. Congealed oil 
held bearings and glued pistons to cylinder walls with a 
tenacity that the starter couldn’t overcome. He found 
the crank and bent the handle turning the cold motor. 
A couple of “p-futs” rewarded ten minutes of effort and 
profanity. 

“Want me to help you?” Mrs. Evans called from the 
doorway. 

“Hell, no! I'll walk," Jim replied, and started on the 
mile walk to the roundhouse. 

A tinge of red was showing in the east when Jim 
reached the roundhouse. It wasn't vet light enough to 
see well, but he didn't need light. Fight of his twenty- 
odd years with the S. P. & W. had been spent as round- 
house foreman at Plainville. 


HE seven o'clock whistle blew just as Evans reached 
the roundhouse office. Bob Parker, the night fore- 
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man, muffled to the ears in sheep skin coat and fur cap 
was waiting to go home. 

“How’s things going?” Jim greeted. 

“Oh, about so-so,” Parker replied. "Pretty cold; had 
trouble with the fuel oil, so cold the pump wouldn't 
handle it. Dynamo froze and bursted on the 5088. S’all 
in the dope book,” Parker told him. “But it’s not near 
as cold as I have seen it. Why, I remember one time 
when I was on the Big Four—” 

“Anything called?” Jim interrupted. 

“5092 for No. 11. The passenger is three hours late; 
be in about eight-ten; engine’s outside,” the night fore- 
man replied as he opened the door to leave. 

Evans took a chew of “horseshoe” and sat down at 
his desk to look over the dope book and the morning 
line-up. On account of the cold and high winds, trains 
were running late in spite of reduced tonnage and extra 
sections when necessary. The way the line-up showed 
it, there would be one extra engine over the number 
required, counting the 5076 that would come in No. 11. 

“Well, that’s not so bad,” he mused as he gathered 
up work reports and slips. "Hope the 5076 don’t have 
too much on her." 

The phone rang before Jim finished sorting the work 
slips. The night clerk went off at six A. M. and the day 
clerk didn't come on until eight. Jim answered the 
phone. It was the dispatcher wanting to know what 
engine for the Gold Ball east bound freight No. 82. Jim 
told him and went back to sorting work slips. Starkey, 
the general foreman, came in just about time Evans was 
through. 

After exchanging greetings with the general foreman, 
Jim went to the roundhouse. Не distributed the work 
slips in pigeon holes for the various mechanics. Almost 
subconsciously he gave each man of a craft the particular 
class of work the man could do best. The slips were 
distributed and work reports placed in holders in front 
of the engines to be worked by the time the eight o'clock 
whistle notified the day force it was time to go to work. 
It took about fifteen minutes to get the bunch lined out. 

Jim was circling the turntable pit on the way back to 
the office when he met the engineer that was to go out 
on No. 11. "Branch pipe froze solid," the hog-head told 
him. Ы 

Evans swore fervently, mentioning the ancestry of 
hostlers in general, and the one on the third trick in 
particular that had allowed the branch pipe to freeze. 
He took a fresh chew and went back to the roundhouse 
to look for a pipe man. 

While he was looking for the pipe man, Machinist 
Johnson stopped Evans. “Weve got the dome cover 
off the 2874 ; wish you'd take a look at the throttle valve." 

“Be back in a minute," the foreman said without 
stopping. 

There was a thirty-minute delay on No. 11 thawing 
the frozen pipe. After it was thawed, Jim went by the 
2874 to look at the throttle. 

“Say, Mr. Evans, we need some blacksmith coal," 
the blacksmith told the foreman as he came down off 
the 2874. “And some one on nights used the fire last 
night—heated brass or something—anyway, I had to 
clean it all out before I could make a weld," he com- 

lained. 

“О. К., ГИ tell the storekeeper to order some coal 
and leave a note to Parker about night men using the 
forge. They have orders to use the gas furnace for heat- 
ing," Evans added. 


Г took Jim fifteen minutes to get to the roundhouse. 


He was stopped four times on the way. He had just 
sat down at the desk, feet propped on an open drawer 
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for а moment’s relaxation, when the inspector came ii. 

“There’s a bad crack in the left cylinder casting of the 
5076; she came in on No. 11." The inspector beamed. 
as though finding a cracked cylinder on the only extra 
engine that was available for service at the time wa: 
something to be proud of. 

Evans' feet dropped to the floor with a thump. The 
inspector followed him out to the 5076. The casting was 
cracked. No doubt about it, right up next to the flange 
where the two cylinder castings bolted together. A thin 
white line showed where steam had been leaking. 

"Well, we can't run it that way, that's a damned 
cinch!” Jim remarked reflectively. “Maybe we won't 
need her,” he added hopefully. 

He went back to the office to break the news to the 
general foreman. 

“How long will it take to get the 5082 off the drop- 
pit?" Starkey asked. 

‚ “Oh, hell—two days at best without working over- 
time on it, and Га rather pay it myself than listen to the 
master mechanic rave about overtime." 

"Yeah," Starkey said, "but they're standing on his 
tail about it too. Maybe we can make out’ somehow." 

The phone interrupted the conversation. “Воипа- 
house clerk talking." John Harris picked up a pencil as 
he answered the phone. He made notes on a pad of 
yellow clip as he listened. “О. K., ГИ tell him." Har- 
ris hung the receiver on the hook. . . ‘Dispatcher wants 
an extra east at eight o'clock—trainload of movie people 
from Los Angeles—said to be sure and have a 5000 in 
good shape. Conover is riding the train," Harris added. 
Conover was the superintendent of motive power. 

"Now ain't that nice?" Evans' voice dripped sarcasm. 
"Where'm I supposed to get any 5000 engine, let alone 
a good one—pull it out of my hat like a magician does 
rabbits ?" 

"Maybe," said Starkey, "the cylinder on the 5076 is 
not cracked bad as you think." 

"It might not be, but I don't want to take the chance. 
When one of them castings starts cracking, they go fast. 
1f I'd run that engine, the right cylinder would fall off, 
sure as hell That happened three years ago on the 
5079. 'The stink raised about it would have made a 
skunk think he needed a gland operation." 

Nevertheless, it was the 5076 or a freight engine, and 
Evans went out to look it over again. Starkey went 
with him. 

The hostler had the engine on the turntable when the 
two foremen got there. They waited until the engine 
was run in the -house. Eight above zero was pretty 
cold to stand around in, anyway. 

When the engine was in the house, Starkey told the 
hostler to apply the brakes and open the throttle a little. 
When he did, steam hissed through the crack in the 
cylinder. 

"Nope," Starkey shook his head disconsolately, “can’t 
run that way. PII go see how the boys are getting along 
on the drop-pit.” ; 

Evans stayed at the 5076. He added a hunk of “horse- 
shoe” big as a hen egg to the cud in his jaw and spat 
reflectively. One eye closed like he was aiming a gun: 
he stooped and sighted across the front and back of the 
cylinders. “That might do it,” he spoke aloud to him- 
self, as he started to the storeroom. 

Jim was pleasantly surprised to find the things he 
wanted in the storeroom, two draw bars for 1600 class 
engines and four three-inch hex nuts and some three- 
inch round cold rolled steel. He hurried back to the 
roundhouse and put a machinist and helper at work on 
the job. 

The general foreman came up while Evans was giving 
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instructions to the machinist. “Looks 
like a 2800 or nothing.” Starkey’s 
voice sounded like he was telling of 
a recent bereavement. 

“Maybe not.” Jim’s teeth met in a 
plug of “horseshoe.” “I’m going to 
take a shot at fixing it.” He indi- 
cated the 5076 with the stub ended 
thumb of his left hand. 

The clerk interrupted further con- 
versation. “The brains wants to know 
what about an engine for the special, 
said tell you to be sure and have a 
good 5000, they're going to be late; 
hit a snowstorm west of here, want 
to make the time up." 

"Tell him the 5076 and tell him if 
he'll get 'em over the road, we'll get 
'em out of the house," Evans snap- 


Harris opened his mouth to say 
something, changed his mind and 
went back to the office. 

"Dynamo on the 2819 needs a 
new steam head—froze and bursted." 
It was Ned Sparks, the electrician. 
"Not any in the storeroom," he 
added. 

"Get one off the 5082. She's on 
the drop-pit. Tell the storekeeper to 
wire for one." 

Sparks understood the foreman 
meant to wire for a dynamo steam 
head and not for a drop-pit. 


HE twelve o'clock whistle blew 

before Jim realized that the 
morning was half gone. He rode 
home to lunch in the car with Star- 
key. At one o'clock he went to the 
roundhouse to see how the machin- 
ist was getting along on the 5076. 
The work was progressing nicely. 
Two other machinists were put to 
work going over other parts of the locomotive to see 
that everything was in first-class shape. He had the 
lubricator set to supply more oil to the cylinders and even 
told the supply boy to put on an extra quart of en- 
gine oil. 

"Probably get a letter from the president of the road 
if he hears about the extra valve oil," Jim remarked, 
"but I want to be certain she's lubricating.” 

Evans stayed with the machinist on the job of repair- 
ing the 5076 most of the afternoon; that is, he was with 
him except when answering the phone, showing how 
various other jobs should be done, O.K.ing requisitions 
for tools, doing a little engine spotting when the hostler 
was busy getting engines out, checking work reports, 
and handing out work slips, and a few other odd jobs 
that don't count in a roundhouse foreman's twelve-hour 
tour of duty. 

The job on the 5076 was finished shortly before five 
o'clock. Jacket was removed from cylinders and valves, 
leaving the castings exposed. The two drawbars were 
placed lengthwise of the cylinders, one on each side in 
the depression that marks the junction of the valve 
chamber and cylinder. A little chipping was necessary 
lor the rectangular bar to fit snugly against the casting. 
Two three-inch rods of cold rolled steel, threaded on each 
end, held the drawbars in place, forming in effect a 
large clamp around the two cylinder castings. The rods 
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One eye closed like he was aiming a gun, he stooped and sighted across 
. the front of the cylinders 


were through the holes in each end of the two draw- 
bars. Holes in the drawbars were too large for the three- 
inch rods, so washers were cut from one-inch boiler 
plate and slipped over the rods between drawbar and 
nuts. 

Getting the rods in place presented quite a problem. 
Space was narrow and the opening obstructed so that 
the rods had to be kinked in several places to go through. 
A template of half-inch rod was used to get the exact 
shape of the bends; quarter-inch was tried, but wouldn't 
hold its shape. 

Before the nuts on the rods were drawn up tight, 
Evans had the machinist drill a small hole at each end 
of the crack in the casting. This was done to prevent the 
crack progressing. Round iron plugs were driven in 
the holes. Nuts on the rods were drawn tight, allowed 
to stand awhile, and tightened again to take out the 
stretch. 

*Well, it looks like a threshing machine, but I believe 
it'll hold together," Evans told the general foreman 
when the job was finished. 

Evans just had time before five o'clock to go through 
the house and see if work was finished on locomotives 
needed for night trains. It wasn’t—there was more 
work than the handful of men on nights could possibly 
get done. The unlooked-for job on the 5076 was partly 
at fault. Two machinists and their helpers were told 
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to work overtime. That meant more explaining, Evans 
knew, but no way out of it. The work had to be done if 
the engines were to run. : 

After the five o'clock whistle blew, Jim gathered up 
work reports and slips on jobs to be left for the night 
men and went to the roundhouse office. Some of the 
mechanics had neglected to sign work reports for jobs 
done and he had to go back to the roundhouse to check 
up. He swore he was going to take the next man out 
of service that did a job and failed to sign for it, and 
knew that he didn't mean it. 

By six o'clock, things seemed to be in pretty good 
shape. Evans was taking a well earned rest, feet on 
desk and pipe burning evenly, when the hostler came in. 

"Say, there's a bad air leak on the 2842; she's called 
for seven-thirty," the hostler said. 

Evans swore apathetically and went back to the round- 
house. He told one of the machinists that was work- 
ing overtime to get some tools and come out to the 2842. 
After twenty minutes' search, the leak was located. The 
pipe-fitter had failed to tighten a union on the air reser- 
voir pipe. Jim got his feet thawed out by seven o'clock 
and time to go home. 

Two days later, there was a letter from the superin- 
tendent of motive power. The letter said in part: “Per- 
formance of engine 5076 on the special was satisfactory. 
Appearance of the engine was disreputable. Please ex- 
plain why an engine in such a condition was used on 
this important train. I want to impress the fact that 
good appearance of all our engines is important and 
particularly of passenger equipment. If necessary to use 
repairs that disfigure our engines, in the future use them 
only on engines in freight service." 

“Well, I'd rather answer that than explain why the 
train didn't have any engine at all," Jim commented as 
he took a fresh chew and started out on another twelve- 
hour day. 


Repairing Pneumatie Drills 
At Piteairn Shops* 


ANY types of pneumatic drills are required at the 

Pennsylvania Pitcairn (Pa.) air-brake repair shop 

which handles the work for the Central Region of that 

system. These will vary from a small Y4-in. maximum 

capacity drill to the heavy duty close-quarter types which 
will handle 3-in. drills. 


Disassembly of Pneumatic Drills 


Upon being received at the shop the pneumatic drills 
are tested in order to determine what their condition may 
be and the extent to which they can be operated. They 
are then dismantled and the parts are thoroughly cleaned 
in a tank containing a turpentine substitute. In disman- 
tling the protectors are removed from the spindle. The 
crank caps are removed, then the chamber plates, cylin- 
der heads and exhaust deflectors. On the long-stroke, 
four-cylinder drills the crank assembly is removed as a 
unit. In order to do this the rotary valve is removed to 
release the vacuum behind the pistons. The crank is 
then turned until one piston is on dead center at the top 
of the stroke. Then the whole crank is raised and pulled 
in a direction away from the piston. When the piston 
slips out of the cylinder further upward movement of the 
crank is stopped and the crank is moved sideways to re- 


*'This is the seventh of a series of articles dealing with repair work 
at the Pitcairn air-brake shop. 
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move the opposite piston from the same crank pin. The 
other pair of pistons is removed in the same manner. To 
disassemble the crank on this type of drill the taper pins 
which aline the crank pins and the crank web are driven 
out and the web pinch bolt is removed. The pinch bolt 
is screwed in again from the reverse side of the web 
against the web spreading plate, or a hardened steel plate 
is inserted in the slot, after which the upper and lower 
crank ends are removed. 

There is another type of four-cylinder drill in which 
the crank assembly is removed as follows: А pair of 


This notch in ball socket must 
be towards outside of cylinder 


e Tip piston and swing 
= gn onfhisline ` 


Fig. 1—The method of removing the pistons 
from the cylinders 


long-nose pliers is inserted into the piston and the ends 
of the pliers inserted in two small holes in the connecting 
rod springs. The spring ends are then squeezed to- 
gether and pulled from the piston. After all four springs 
are loose the crank may be lifted from its place. On still 
another type of drill the rotary valve is first removed 
and the pistons are turned in their cylinders until the 
notch in the ball socket is toward the outside of the cyl- 
inder. The crank pin nearest to the pinion is turned to 
its highest position. The whole crank is lifted upward 
and, as the pistons attached to this pin are raised in their 
cylinder, the crank and connecting rod are rocked to one 
side of the case until one rod enters the notch in the ball 
socket. The movement is continued until the rod touches 
both the rim of the piston and the edge of the cylinder. 
The opposite piston is then removed by tipping and 
swinging it out of the case as shown in Fig. 1. The first 
piston is removed by turning the crank pin to the oppo- 
site side of the case and pulling it straight out. The re- 
maining pistons are removed in the same manner. 

There is still another type of drill which has pistons 
with cut-away sides. These are removed by turning the 
crank until one of the crank throws is in the highest posi- 
tion. Then the pistons connected to this throw are 
turned so that their cut-away sides are toward each other. 
These two pistons can now be lifted out by pulling on the 
crank. The remaining two pistons can then be removed 
in a similar manner. After the crank shaft has been re- 
moved from the casing, the top ball race is removed, the 
crank screw taken out and the crank rollers removed 
through the screw hole one by one. It is then an easy 
manner to slip each pair of connecting rods with their 
bushings over the end of the crank shaft. Certain pre- 
cautions should be observed when repairing this type of 
drill, Each crank screw must be put back in the same 
hole from which it was removed, as they are not inter- 
changeable after having been fitted to any one hole. One 
type of crank assembly can be taken apart by removing 
the connecting-rod screw which permits one half of the 
hinged bearing to open up, allowing the connecting rod 
to enter the crank. 
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One type of lever-driven close-quarter drill is disas- 
sembled as follows: The gear cover is removed from the 
top of the cylinder and the bearing cap and bearing 
spring washer from the bottom of the cylinder. Then 
all of the case cap screws are removed. "The cylinder 
will come apart and expose the entire operating mecha- 
nism. If it is desired to remove the levers, the thrust 
bearing end is unscrewed and the thrust bearing and its 
race are removed. The spindle is then pushed out of the 
cylinder. If a spindle ring is pressed on the lower end 
of the spindle, then the spindle is driven out with a soft 
hammer. The levers with pistons attached and with the 
crank complete may be lifted out. To remove the levers 
from the crank the bearing nut is unscrewed and the 
bearing pulled from the lower end of the crank. To re- 
move crank rollers and bushings a pointed tool is used 
to lift out the spring which holds each split bushing in 
place. Then the bushing can be removed from the roll- 
ers, one at a time, and the rollers removed from the 
ends of the crank. 


Repair Practice on Pneumatic Tools 

In repairing pneumatic drills, valve bushings, when 
worn, are reamed to an oversize sufficient to true them 
up and oversize valves are lapped in. When valve bush- 
ings are cracked or worn or reamed to a size which does 
not justify further reaming in the judgment of the re- 
pair man, they are scrapped. The reverse-valve bushing 
on reversible type drills is renewable. The worn bush- 
ing is removed by inserting a chisel at one side and curl- 
ing the bushing in; then it may be pulled out. Another 
method is to tap a thread in the bushing and remove it 
by inserting a bolt. A new bushing is located radially 
by its key and pressed in flush with the cylinder case. 
The bushing is reamed to size after being pressed in 
place and the reverse valve lapped in. The rotary valve 
bushing is removed from the upper or feed-screw end 
and pressed in flush with the bottom of the governor 
chamber. After being pressed into place it is reamed to 
take the rotary valve. 

The cylinders on some types of drills are ground suf- 
ficiently to true them up and oversize pistons are used, 
the pistons being lapped into the cylinders, while on 
other types the cylinder bushings are renewed and stand- 
ard pistons are applied. Pistons are scrapped when they 
are worn .003 in. below standard cylinder diameter, or 
if the connecting-rod socket, connecting rod or the rod 
connections on the piston are broken. When the inside 
or outside toggle or crank are worn to the extent of .005 
ш. or if the same amount of wear exists on the inside 
and outside connecting rod and crank, the necessary 
parts are renewed to take up the wear. When the con- 
necting-rod socket is worn .003 in., it is scrapped. 

When it is necessary to renew any rollers on a crank 
pin, it is desirable to apply an entire new set to that pin 
їп order to assure uniform diameter of rollers. When 
it is found necessary to renew a crank screw, the crank 
is disassembled and a new screw put in place, seating the 
screw until the locking wire hole or slot is flush with the 
crank, after which the locking wire is inserted and fas- 
tened. The end of the screw is then filed flush with the 
surface at the crank pin end in order to have the rollers 
pass without interference. After the rollers have been 
put in place the repairman should make sure that the 

screw has been turned in the proper distance so 
that the roller ends will have a flush face to work against. 
A locking wire is inserted and fastened and care must 
be taken to see that the position of the screw is not dis- 
turbed when adjusting the locking wire. 

‚Оп certain types of drills, when assembling a crank 
Pinion on a crank, the tooth of the pinion is stamped 0. 
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This mark is lined up with an arrow stamped on the 
crank throw just outside the bearing. It is important to. 
see that this is done, as the timing would be affected if. 
the pinion were inserted in the opposite manner. 

When assembling the crank on long-stroke, four-cyl- 
inder drills the web is spread by means of the pinch bolt 
referred to in the description of the disassembling oper- 
ation. This permits the crank pins to slip into place. 
The crank-pin sleeves, connecting-rod bushings and the 
connecting rods are then put into place. The upper 
crank pin has an X stamped on the end and there is also 
an X stamped on the center web close to one of the 
crank-pin holes. The pin is placed in the center web 
first, from the finished side of the hole so that the X 
marks are adjacent. The lower crank pin is then put 
into its proper place. The crank-pin sleeves are renew- 
able and are provided with an extension lug which fits 
into the slot in the web and prevents turning with re- 
spect to the crank pin. The crank is then alined by re- 
placing the taper pins which are tapped lightly into 
place with a hammer. The old taper pins are generally 
scrapped, as new ones insure perfect alinement. The 
crank web pinch bolt is then removed and replaced from 
the opposite side of the web and tightened firmly with 
its lock nut turned down and fastened by a cotter pin, 
while the bolt head is held in a vise or by a wrench. The 
taper pins are then driven firmly into place and the split 
ends spread. It is important that the pinch bolt be firm- 
ly tightened and held while the lock nut is turned in 
order to prevent the bolt from being loosened, which will 
place the driving strain on the taper pins. The two 
crank ends are stamped with the same designating sym- 
bol and are assembled together. Care is taken to see 
that parts of two different cranks are not assembled, as 
they are not interchangeable. On the majority of the 
four-cylinder, long-stroke drills the crank is assembled 
complete before being placed in the drill. On one par- 
ticular type of drill the one piston is inserted in its cylin- 
der and the crank moved sidewise in order to insert the 
other piston on the same crank pin. The other two pis- 
tons are applied in the same manner. 

With respect to the type equipped with connecting-rod 
springs, all four of the pistons are placed in their cylin- 
ders. The crank is put in place with connecting rods 
and the springs assembled. One spring is inserted at a 
time, the piston being pushed to the bottom of the cylin- 
der. The crank is rotated until the ball on the connect- 
ing rod reaches its seat in the piston. The spring is 
then pushed down into position by means of a forked 
tool, a light tap with a hammer assisting in pushing the 
spring into place. Another type of drill in which there. 
is a notch in the ball socket of each connecting rod is 
assembled as follows: One piston is placed in the cylin- 
der with the notch toward the outside of the cylinder 
and the rod entering the notch. At the point where the 
rod touches both the edge of the cylinder and the rim 
of the piston the opposite piston is inserted in the cylin- 
der, the notch in the ball socket being turned to the out- 
side of the cylinder. The remaining pair of pistons is 
applied to the cylinder in the same manner. 

When assembling the type of drill Raving cut-away 
pistons the pistons are turned so that the cut-away sides 
are toward each other. "With one crank throw in its 
highest position the two pistons on each throw can be 
inserted at the same time. A governor is applied to a 
great many drills for the purpose of preventing excessive 
speeds when the drill is operated with a very light load 
or no load at all. This governor is screwed onto the end 
of the rotary rod and is seldom removed. In case it 
must be removed, care is taken to see that when it is 
replaced it is locked in the valve again. On some types 
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of drills this is done by peening the lower end of the 
thread on the governor. This can be done by work- 
ing through the two exhaust ports near the end of the 
valve. On another type of drill the locking is accom- 
plished by center punching the flange on the governor 
body in the two milled slots on the end of the rotar 

valve. To remove the governor from the valve a теней 
made to fit the hexagon hole in the governor is used. 
Only the specified springs for each type of governor are 
used. 

On certain types of drills the rotary-valve pinion is 
too large in diameter to pass through the bushing and is 
made separate from the valve. The pinion is removed 
in preference to the governor when it is desired to re- 
move the valve from the drill. 

Gears are renewed when broken or badly worn. 
Radial thrust bearings which take the spindle thrust are 
assembled with the side of the outer race stamped for 
thrust down or toward the spindle. The bearing is 
always assembled with a movable pace toward the spindle. 

On the lever-driven, close-quarter drills the assembly 
is accomplished as follows. It is necessary to hold back 
the ratchet pawls with a screw driver or similar tool 
while passing the spindle through the levers. This is 
most easily accomplished by starting the spindle through 
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Fig. 2—Valve timing and gear setting 


the cylinder until it strikes the first pawl and then turn- 
ing the entire drill up and resting the piston end of the 
cylinder on the bench so that the whole weight of the 
cylinder and lever falls on the first pawl. Each pawl 
is then released with a convenient tool, permitting the 
lever to drop down over the spindle. The pistons are 
inserted in the cylinder bores, one at a time, beginning 
with either outside piston. The repairman should make 
sure that the lower bearing ring is in position before 
replacing the bearing cap. 


Valve Timing and Gear Setting 


Fig. 2 shows a diagram for gear setting on one type 
of long-stroke drill The spindle gear (part No. 9) is 
inserted so that the arrow stamped on one of the teeth 
engages the tooth space on the crank pinion (part No. 
17) marked by a Ив-т. milled cut. A wire or nail is 
inserted in the hole in the spindle gear web marked X 
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on the drawing and the rotary valve is turned until the 
wire engages the hole in the top of the valve (part No. 
29) then the teeth are meshed. In order to assemble 
the gears on this type of drill it is necessary to set the 
intermediate gears properly. This is done when the 
gear frame with the three intermediate gears assembled 
is placed in the gear case. The X stamped on each 
intermediate gear is lined up with the marks which are 
stamped 120 deg. apart on the spindle gear. 

Fig. 3 illustrates the method of setting the valves on 
an older type of drill. In this case it is only necessary 
to see that the letters stamped on the crank pinion and 
the valves register with those stamped on the spindle 
gear. The two rotary valves are interchangeable. 

The valve timing and the assembling of fhe gear on 


Fig. 3—The manner in which the valves are timed on this 
type of drill 


gear-driven, close-quarter drills is accomplished as 
follows. The rotary valve is inserted in its bushing in 
the assembled cylinder and the valve shaft is placed in 
the valve. The valve-shaft pin will fit into the valve in two 
positions, either one being correct. Next the crank is 
rotated until a small drilled hole in the upper crank web 
comes directly under the milled notch in the case cover 
flange on the case. The end of one gear tooth on the 
valve shaft has the end beveled off. With the crank 
in the above-described position the cylinder is placed in 
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Fig. 4—How the gears are lined ир on а lever-driven 
close-quarter drill 


the case and, while this is being done, the valve-shaft 
gear is meshed with the gear on the center web of the 
crank so that the bevel on the tooth comes directly under 
another milled notch in the flange on the case cover. 

To assemble the gears the spindle is placed with its 
bearing on it in the case. The lower drive shaft is then 
assembled in the case by inserting the bottom plate first 
and then the roller-bearing race. Next the rollers are 
set in with grease and finally the top plate is put in 
position. The drive-shaft pinion gear spacer and drive- 


Railway Mechanical Engineer 
FEBRUARY, 1936 


111° 1] E 


shaft gear are then placed in position in the machine and 
the drive shaft with the upper bearing assembly on it 
is pushed through them until the lower end enters the 
lower bearing. Next, the intermediate shaft, with its 
bearing, bearing spacer and gear assembled on it, is 
inserted in the drill from the lower side. The crank 
is then assembled with its bearing and pinion and 
dropped into position from the top. 

To time the valves on lever-driven, close-quarter 
drills it is necessary to line up the gears as shown in 
Fig. 4. The stamped teeth on the intermediate gear 
(No. 10) engage the tooth spaces on the crank pinion 
(No. 17) and the rotary valve (No. 29). 

New bodies are not used in making repairs as the 
cost does not justify the practice. Parts of old drills 
retained after the bodies are scrapped are used in making 
repairs to other drills of the same type when they are 
suitable. Pneumatic drill bodies are scrapped when 


Fig. 5—Test device for determining the efficiency of 
repaired pneumatic drills 


cracked or when they are so badly dented that the dents 
cannot be removed sufficiently to permit proper repairs 
to the drill. Housings are reclaimed by re-cutting 
threads and using oversize packing nuts when threads 
are damaged. While pneumatic drills are being removed, 
they are lubricated with a special air-motor grease. 


Testing Pneumatie Tools 


After the drills have been repaired they are subjected 
to a test to determine whether or not they are capable 
of performance equal to the manufacturer's rating. The 
device used for testing drills is shown in Fig. 5. This 
device is equipped with a tachometer to indicate the 
speed of the drill spindle, as well as a Tool-om-eter for 
indicating the consumption of air in cubic feet per minute. 
The brake horsepower of the drill under test is calculated 
by the formula 


2 пхгх 1 хг.р.т. 
Hp. = ————— 


1 33,000 
in which 
т = (ће length of the brake arm in feet (1.575 ft.) 
l=the weight required to balance the downward pressure of the 
brake arm 
r.p.m. = revolutions per minute as shown by the tachometer 
The following table gives the results of a test on a 
four-cylinder drill which will illustrate the method of 
calculating the horsepower. The free running speed 
of the drill is 410 r.p.m., with an air consumption of 66 
cu. ft. per min. As the load on the brake arm was 
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increased the following values were indicated: 


Weight, 
lb. R.p.m Ft. Ib. 
20 260 5,200 
25 225 5,625 
30 190 5,700 
35 170 5,950 
40 150 6,000 
45 130 5,850 


It will be noted from the above table that the best 
performance was indicated at a weight on the brake arm 
of 40 Ib. Calculating the horsepower by the above 
formula, the result is 1.80, which compares favorably 
with the manufacturer's rating of 1.84 for this type of 
drill. Any pneumatic drills which fail to compare fa- 
vorably with the manufacturer's power rating are re- 
examined to determine the cause of their poor perform- 
ance. 

When the drills have passed the tests satisfactorily, they 
are packed for shipment and the necessary records are 
entered as to type, date of repairs, etc. Approximately 
80 pneumatic drills are repaired at the Pitcairn shop 
each month. 


High-Power Precision 
Surface Grinder 
LINE of high-power precision surface-grinding 


A machines with hydraulic feeds which has been 
developed by the Mattison Machine Works, Rockford, 
Ill., apparently is well adapted to a railway shop use. 
In the smaller sizes, for example, with a table working 
surface 12 in. by 4 ft., vertical head adjustment of 16% 
in., and 14-in. diameter wheel, this machine should give 
effective service for many miscellaneous surface-grind- 
ing operations in railway tool rooms and machine shops. 
In the larger sizes, for example, with a table working 
surface 24 in. wide by 7 ft. long, or more if required, 
the machine is well adapted for grinding locomotive 
rod sections, guide bars, link sides, shear blades, and 
thin castings, such as journal boxes which can be set 
up in multiple for light finish-machining operations. 

An outstanding characteristic of the Mattison sur- 
face-grinder is the powerful built-in motor construction, 
with the rotor mounted directly on the wheel spindle 
and balanced as a unit. With this positive and direct 
form of drive, no vibration is imparted to the wheel 
spindle, as may be the case with belts, chains, gears or 
other drive connections. 

To remove stock successfully with a grinding wheel 
it is necessary to maintain full power. When the wheel 
slows down, due to slippage, cutting efficiency is lowered 


One of the Mattison high-power precision surface grinders 
of a size adapted to grinding locomotive guide bars 
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and capacity and quality suffer. On the Mattison ma- 
chine, the motor delivers its full power direct to the 
wheel and there is ample reserve to insure full wheel 
speed for fast grinding. 

The wheel spindle with its totally enclosed, built-in 
motor, is mounted in heavy housing which is carried on 
the horizontal ways of the wheel slide assembly. This 
wheel slide assembly is in turn supported between two 
substantial columns having large taper-gibbed ways. 
This design affords a strong and secure support for the 
working parts. 

Longitudinal table travel is hydraulically operated. 
The stroke is adjustable to cover any portion of the 
table up to its maximum by a simple setting of the 
table reversing dogs. Table speed ranges from 30 ít. 
to 100 ft. per minute. The transverse feed of the wheel 
is also hydraulically operated, movement being entirely 
automatic when grinding. Feed is variable up to 134 
in. at each reversal of the table. Both quick-acting and 
low-geared cross feeds, with automatic reversal, can 
also be operated by handwheel, either for grinding or 
wheel truing. 

Operating and adjusting levers, handwheels and elec- 
tric push buttons are closely concentrated on the front 
of the machine, all within convenient reach of the 
operator. Raising the wheel from the work is done 
electrically and the controlling push button is located in 
the end of the clutch lever. With one movement the 
hoisting motor is started and the power clutch is en- 
gaged. The downward movement of the wheel is con- 
trolled by a separate push button which is so arranged 
that the travel continues only while the operator keeps 
the button depressed. This permits spotting the wheel 
just above the work. Final adjustment for grinding is 
made by a handwheel and stop, with micrometer gradua- 
tions of .0001 in. The reversing of the wheel slide 
traverse is accomplished automatically, both on hand 
and hydraulic feeds, by two dogs on a circular disk, 
easily adjustable and located directly in front of the 
operator. This mechanism also serves as a quick means 
for locating the wheel in the center of the work. 

Increased production, together with savings in grind- 
ing costs, are direct results of the generous size of this 
Mattison surface grinder. Being able to fill the table 
or magnetic chuck with a large number of parts per 
set-up, together with a 6-in. face wheel increases ca- 
pacity Work hitherto ground with narrow wheels on 
niall. light machines, can be ground much faster and 
with greater accuracy on this high-powered Mattison 
surface-grinder. 


Diesel Engine 


Questions and Answers 


19. Q.—In connection with Diesel engines what is the 
cause of excessive exhaust temperature and what causes 
low scavenging pressure? How does the condition of 
the valves affect this? | A.—The exhaust temperature 
will be affected by the completeness of combustion and 
the expansion following combustion. A low exhaust 
temperature is an indication that the heat of combus- 
tion has been more completely converted into power or 
absorbed by the circulating water in the jackets or pis- 
tons. If too much fuel is injected or combustion is late 
or delayed, the heat generated during the power stroke 
may not be fully converted into power and the exhaust 
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gases will then contain more heat units than they should 
and this will be indicated by a higher than normal ex- 
haust temperature. Also, if the exhaust opens too soon 
by reason of improper adjustment, this also would cause 
a higher exhaust temperature. Delayed combustion may 
be caused by faulty admission of the fuel and defective 
air mixture. Leaky fuel injection valves or improper 
adjustment may be the cause. Leaky piston rings also 
may have some effect, as this detracts from the ability 
of the piston to absorb the power from the expansion 
of the gases during the power stroke and will also cause 
some loss of compression. The exhaust-gas temperature 
will rise to some extent with increase in power as there 
is a greater amount of heat to be converted. However, 
at low power an extremely low exhaust temperature may 
not be an indication of efficiency but may be caused 
by an excess of jacket cooling which takes away some 
of the heat which should be converted into mechanical 
energy. Low scavenging pressure is most likely caused 
by defective or inadequate scavenging pumps. How- 
ever, there is no particular gain in efficiency by having 
the scavenging pressure too high. This will increase 
the power, if enough fuel is injected. Leaky valve or 
other maladjustment of the scavenging pump, such as 
leaky pistons or other leaks, improper speed in case of 
a rotary blower and various other defects may account 
for a loss of pressure for the scavenging system. The 
remedy for above defects is to see that all parts are in 
proper adjustment and that the pistons, valves, etc., 
are kept tight. 


20. Q.—In a Diesel engine, what does smoky exhaust 
indicate? A.—A smoky exhaust indicates that the engine 
is overloaded or the injection of fuel is not timed prop-. 
erly. This condition also may indicate that the oil may 
be of inferior quality. 


FIRELESS ENGINE Runs Ом 
| STORED STEAM/ srooxtyn navy varo.. 


For explanation see page 88. 
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Among the 
Clubs and Associations 


Car FoREMEN's ASSOCIATION or CHI- 
caco—The А. A. R. Rules of Interchange 
will be discussed at 8 p. m. on February 10 
at the La Salle Hotel, Chicago. 


Can FoREMEN'S ASSOCIATION OF OMAHA, 
Соохсп. BLUFFS AND SoutH Омана IN- 
TERCHANGE.— The A. A. R. rules and their 
changes will be discussed at the February 
13 meeting, which will be held at 1:15 
p. m. at the Union Pacific shops, Council 
Bluffs, Iowa. 


New ENcLawNp RaiLgoAp Cius.—E. К. 
Bloss, supervisor rail motor car mainte- 
nance of the Boston & Maine, will deliver 
a paper on Diesel engines at the February 
11 meeting, which will be held at the Cop- 
ley-Plaza Hotel, Boston, Mass., beginning 
with dinner at 6:30 p. m. 


Directory 


The following list gives mames of secretaries, 
dates of next regular meetings and piacer of 
meetings of mechanical associations and railroad 

з: 


Ата-ВВАКЕ AssociATION.— T. L. Burton, c/o West- 
ingbouse Air Brake Company, 3400 Empire 
State Building, New York. 

АилЕр RAILWAY turrir AssociATION.—F. W. 
Venton, Crane Company, Chicago. 

American RaiLway TooL FOREMEN's ASSOCIA- 
тн С. Масіпа, 11402 Calumet avenue, 

іса 

AMERICAN Society oF MECHANICAL ENGINEERS.— 
С; Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Divisiow.— Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. t 

Macuine Snor Practice Division.—G. 
Nordenholt, 330 West Forty-second street, 
New York. 

Matertats Hanpiinc Division.—F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, ton, Mass. 

От. 'Ахр Gas Power Division. — M. 7. 

2 West Forty-fifth wo New Yor 

Fuets Diviston.—W. С. Christy, Depart- 
ment of Henn Regulation, Court House, 
Jersey City, N. J. 


EMEN or Море: ENGINEERS.— 
The eighth annual exhibition of the New 
York "Society of Model Engineers, Inc., 
be held from February 7 to 22, 
iod at the club rooms of the so- 
iety on the third floor of the Knicker- 
bocker B Building, 152 West Forty-second 
street, New York. The exhibition will 
be open from 1 p. m. to 10:30 p. m. 
every weekday, and an admission fee 
of 25 cents will be charged. The illus- 
tration is representative of the society's 
model railroad layout. It shows a sec- 
tion of the %-in.-to-the-foot scale right- 
of-way of the road, which is known as 
the Union Connecting Railroad. Much 
of the 400 ft. of operating track of this 
model layout is main line. 


Railway Mechanioal Enginee: 
FEBRUARY. 1956. е 


ASSOCIATION OF AMERICAN Rattroaps.—J. M. 
ymes, vice-president operations and main- 
tenance department, Transportation Build- 
ing. Washington, D. 
IVISION — OPERATING. — SAFETY SEC- 
TIoN.—J. C. Caviston, 30 Vesey street, New 


York. 
Division V.—MzcHaNICAL.—V. К. Haw- 
thorne, 59 East Van Buren street, A nii 
COMMITTEE ON КЕЗЕАВСН.—Е. В. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 


go inon VI.—PURCHASES AND STORES.— 
J. Farrell, 30 Vesey street, New York. 
ME Vill.—Motor TnANsPORT.—CAR 
SERVICE Dives Buch, Transpor- 
tation Building, Washington, D. С. 

ASSOCIATION ОЕ КАИМАУ ELECTRICAL eC 
—Jos. A. Andreucetti, C. & N. .4 1519 
Daily News Building, 400 West Wiadoon 
street, Chicago, Ill. 

CANADIAN RaiLWAY CLUB. — C. В. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday’ of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Assocration.—A. $. 

ternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan st., Chicago. 

Car Еовемем'ѕ ASSOCIATION ОР CHICAGO.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday. in each 
month, except June, int and August, La 
Salle Hotel, Chicago, 

Car FonEMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA ÍNTERCHANGE.— 
5 Leach, car department, Chicago Great 

estern, Council Bluffs, Ia. Regular meet- 
ings, second Thursday of each month at 
uu $ Я at Union Pacific shops, Council 
uff; 


CENTRAL arway CLus or Burrato.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. "Regular meetings, second Thursday 
each month, except Ius July and Pt 
at Hotel Statler, uffalo. 

Eastern Car Foremen’s AssociATION. — E. 
Brown, care of the Baltimore & Ohio, $ 
George, Staten Island, Y. Regular meet- 
ings, ‘hearth Friday d ‘each month, except 
June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION. — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
snd "ope at Hotel Severin, Тонис 
is, at 

INTERNATIONA Климлу FUEL ASSOCIATION. — 
T. Smith, 1660 Old Colony Building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL  FOREMEN'S 
AssociATION.— William Hall, 1061 West Wa- 
basha street, Winona, Minn. 


INTERNATIONAL Rattway Master BLACKSMITHS’ 
AssociATION.—W..J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master BOILERMAKERS’ ASSOCIATION.—A. Е. Stigl- 
mu secretary, 29 Parkwood street, Albany, 


New_ Емстлмр RarLROAD Cius.—W. Е. Cade; 
Jr., 683 Atlantic avenue, Boston, Mass. ME 
ular meetings, second Tuesday in each mont 
are ting June, July, дарае aod September, 

opley-Plaza Hotel, 

New. York RAILROAD CUR D. "W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Association. — Е. М. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and pugus, at Minnesota Trans- 
E C. Gymnasium Building, St. 

a 

Pacırıc Rattway CLuB.—William S. Wollner, 
P. O. Box 3275, San Francisco, Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June, in Los Angeles and October, 
in Sacramento. 

Климлу CLuB oF GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Климлу Crus or PirTsBURGH.—J]. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Климлу Fire Protection Assocration.—R. В. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

RAILWAY Surry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver рф. Pitts- 
m “Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RaiLWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, 18 and September. An- 
nual meeting, thir id in November, 
Ansley Hote| ; Atlanta, G 

Toronto RAILWAY Сіов.—К. “н. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August. 

TRAVELING ENGINEERS’ preg olga d M. Nich- 
olson, president, Kansas City, 

Western Климлу CLuB.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings, 
third Monday in each month, except June, 


July, August and September. 
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One of three rail-motor cars built 


Decorated Dining Cars 


Tue Pennsylvania has just put in serv- 
ice a dining car the interior of which is 
decorated with the coats of arms of thir- 
teen states and the District of Columbia— 
that is to say, the territory traversed by 
the company’s lines. The car will be as- 
signed to different trains for short periods, 
so that it may be displayed to all parts of 
this railroad company’s public. These em- 
blems have been painted by hand and ap- 
pear in the panels between the windows 
and in the end panels. They are the sym- 
bols of New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, Virginia, West 
Virginia, Kentucky, Ohio, Indiana, Michi- 
gan, Illinois, Missouri and the District of 
Columbia. 


Chicago Chapter of Historical 
Society To Be Formed 


PRELIMINARY steps toward the organiza- 
tion of a Chicago chapter of the Railway 
and Locomotive Historical Society were 
taken at a recent meeting, when members 
residing in Illinois, Wisconsin and Indiana 
elected officers and applied to the national 
headquarters for a charter. Officers chosen 
for the Chicago chapter are: Chairman, 
Carlton J. Corliss, assistant in public re- 
lations of the Illinois Central; vice-chair- 
man, A. W. Johnson; secretary, Delmar 
W. Youngmeyer; treasurer, A. Osterholm. 
The objectives of the society are historical 
research and the preservation of railway 
records of permanent interest. The head- 
quarters of the society are in the Baker 
Library, Boston, Mass. 


Burlington Orders Two More 
Zephyrs 


Two more Zephyrs—"Denver Zephyrs" 
—have been ordered by the Chicago, Bur- 
lington & Quincy from the Edward G. 
Budd Manufacturing Company. They will 
be placed in service between Chicago and 
Denver, Colo., in June, on a schedule of 


Seaboard Air Line 


NEWS 


16 hr. for the 1,039 miles. The proposed 
schedule of the new trains is 11 hr. 45 min. 
faster than the present westbound, and 9 
hr. 15 min. faster than the present east- 
bound schedules. The average running 
speed between Chicago and Denver will be 
approximately 65 m.p.h., including six or 
seven stops en route. 

The train, which will have a capacity 
for 200 persons, will contain 10 cars, hav- 
ing an exterior width of 10 ft. The first 
car will probably be a combination bag- 
gage and power car, and the second car a 
combination passenger-baggage car. The 
remaining eight cars will include a re- 
clining chair car, four sleeping cars, a club 
car, a dining car and an observation car. 
Each train will be hauled by a Diesel- 
electric locomotive in two vehicle units. 
Articulation will be applied between cars 
three, four and five; six and seven; and 
eight and nine. All other cars and the two 
locomotive units will have two trucks each. 

With the inauguration of the Denver 
Zephyrs, the Burlington Zephyr mileage 
per day will total 4,784. This will include 
2,078 miles between Chicago and Denver, 
1,764 miles between Chicago and the Twin 
Cities, 441 miles between St. Louis, Mo., 
and Burlington, Iowa, and 500 miles be- 
tween Lincoln, Neb., and Kansas City, 
Mo. The latter four Zephyrs, up to the 
beginning of 1936, had operated a total of 
697,687 miles. 


Purdue Dean to Head American 
Engineering Council 


Dr. А. A. Potter, dean of the Schools 
of Engineering, Purdue University, has 
been unanimously nominated as president 
of the American Engineering Council for 
1936 and 1937, to succeed J. F. Coleman, 
of New Orleans. Dean Potter is a past- 
president of the American Society of Me- 
chanical Engineers, the Society for the 
Promotion of Engineering Education, the 
Indiana Engineering Society and the Kan- 
sas Engineering Society, which are mem- 
ber bodies of the national Council. 


by the American Car and Foundry Company for the 


Three Rail Motor Cars 
for Seaboard Air Line 


THE Seaboard Air Line has received 
from the Berwick plant of the American 
Car and Foundry Company three light- 
weight rail-motor cars, designed for single- 
unit operation. The cars weigh 52,000 Ib. 
in working order and, including a revenue 
load of 57 passengers and 5,000 Ib. of bag- 
gage, weigh 65,550 Ib. 

The overall length of the cars is 64 ít. 
l in, and the height from the rail to the 
top of the roof is 10 ft. 5 in. The maxi- 
mum width over the side posts is 9 ft., and 
the inside height from floor to ceiling is 
7 ft. The interior is divided into three 
compartments, one for baggage and two 
passenger compartments, one for white 
passengers and one for colored passengers. 
The cars are of streamline design with à 
well rounded front containing three large 
windows fitted with shatterproof plate glass. 
The rear end is of the beaver-tail type and 
contains two large windows. 

The superstructure is of steel-frame con- 
struction with aluminum side sheets and 
letter boards, wood floors and a wood roof 
covered with Mulehide. The entrance ves- 
tibule is of the center type and is located 
between the two passenger compartments. 

The power plant is mounted entirely 
beneath the floor. The engine is a six- 
cylinder horizontal Hall-Scott Model 180, 
developing 176 hp. at 2,200 r.p.m. 

The car body is mounted on an A. C. F. 
Model 96-AM-2 drive truck at the front 
end and a Model 96-AT-2 trailing truck at 
the rear end. The brake rigging is of the 
outside-hung type on the drive truck and 
of the inside-hung type on the trailer. 

The air-brake equipment is the West- 
inghouse semi-automatic type with mechan- 
ically driven compressor having an un- 
loading device and with self-lapping hand- 
operated brake valve, with both hand and 
foot operated safety control. The brake 
cylinder for the front truck is of the body- 
hung type, and that for the trailing truck 
is mounted on the truck itself. 


(Turn to next left-hand page) 
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THE NEW 
GREENBRIER (4-8-4) TYPE LOCOMOTIVES 


CHESAPEAKE & (OHIO 


2o ыб — _, 


CYLINDERS, 273% iN. X 301м. ө BOILER PRESSURE, 250 ts. ө DRIVERS, 72 In. ө TOTAL WHEEL BASE, 98 FT., 5! IN. 
TRACTIVE EFFORT WITH BOOSTER, 81,035 L&. e WEIGHT ON DRIVERS, 273,000 LB. 
WEIGHT TOTAL ENGINE, 477,000 ts. ө WEIGHT TENDER LOADED, 381,700 LB. 


FOR THE 


CHESAPEAKE & OHIO 


RAILWAY COMPANY 


#600 Thomas Jefferson — #601 Patrick Henry — #602 Benjamin 
Harrison — #603 James Madison — #604 Edward Randolph 


Five 4-8-4 Type Locomotives, designated by the railroad as The Greenbrier 
Type, were recently delivered by Lima Locomotive Works, Incorporated, to 


The Chesapeake & Ohio Railway Company. 


These locomotives are specially designed to develop unusually high sustained 


horsepower for heavy, high speed passenger train service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


A сс 
LOCOMOTIVE WORKS 


INCORPORATED 


Equipment Orders 


Locomotives 
Road No. ordered Type Builder 
Cy, В. 0. 3 4-8-4 Company shops 
М. Y., М. H. & Н...... 5 660-hp. Diesel-elec. switchers Cooper-Bessemer Corp. 
BLAME 3 600 bp: Diesel ec: switchers ingersoll-Rand Co. 
vA ИСТИНЕ -4-0 switc р : 
6 16,000-gal. tenders Baldwin Locomotive Works 
Cars 
& Aroostook 5 50-ton rack Magor Car Corp. 
C а e 500° Box Havelock Uebraska shops 
2t 10-car_trains 


2}  7-car 
Paulista Ry. of Brazil.. 400 


Diesel-elec. mie 
45-ton, all-steel box 


Edw. G. Budd Mfg. Co. 
Pullman-Standard Car Exp. Corp. 


* In addition to 500 being constructed at Galesburg, Ill., shops. 


f Exclusive of motive power. 


The cars are to 


of light-weight stainless steel. 


$ To consist of a dining car, a cocktail lounge, a parlor car, an observation car, and coaches; 10 


ft. wide; stainless steel. 


THE Armco RaiLROAD SALES COMPANY, 
Middletown, Ohio, has moved its Phila- 
delphia, Pa., office to the Lincoln-Liberty 
building, Broad and Chestnut streets. 


CuarLes С. DusrrE, manager, systems 
department of the Pyrene Manufacturing 
Company, Newark, N. J. has been ap- 
pointed assistant to Edward G. Weed, 
vice-president in charge of sales. 


Davin S. У/ыснт, of the department 
of imspection and metallurgy of the Indi- 
ana Harbor works, Indiana, of the Inland 
Steel Company has been transferred to 
the sales department with headquarters at 
St. Paul, Minn. 


Tug NATIONAL MALLEABLE AND STEEL 
Castincs Company, Cleveland, Ohio, has 
moved its Philadelphia, Pa., office from 
1600 Arch street to 1140 Broad Street Sta- 
tion, 1617 Pennsylvania Boulevard. 


Tuomas ЇЧ. Авмѕтвомс, Jr., has joined 
the technical staff of The International 
Nickel Company, Inc, New York Mr. 
Armstrong, who will handle the steel cast- 
ings development for the company, will 
operate out of the New York office. 


L. F. Sweeney has been appointed as- 
sistant to the vice-president of the 
Standard Stoker Company, Inc., Chicago, 
succeeding C. T. Hansen who has been 
appointed district sales manager to suc- 
ceed R. J. Schlacks, resigned. 


Tre DeVirsiss Company, Toledo, 
Ohio, training school for painters and 
others interested in learning the technique 
of spray-painting, and the use and care of 
spray-painting equipment, will be open for 
periods of one week beginning February 
10, March 9, April 6, May 4 and June 8. 


General 
J. Е. Jounson has been appointed in- 


spector of tests of the Florida East Coast, 
with headquarters at St. Augustine, Fla. 


Н. М. $мин, master mechanic of the 
Canadian National at Saskatoon, Sask., 
has been appointed acting superintendent 
of motive power and car equipment. 
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Supply Trade Notes 


J. B. Spencer, vice-president of the 
Southern Wheel Company, a subsidiary of 
the American Brake Shoe & Foundry 
Company, has been elected president of 
the Ramapo Ajax Corporation, also a 
subsidiary of the American Brake Shoe 
Company. Mr. Spencer’s headquarters 
are at New York. 


THe ManKHAM ЅОРРІҮ Company, Chi- 
cago, has been appointed general railway 
sales répresentative for the Chicago, St. 
Louis, Mo., Kansas City, Omaha, Neb., 
and Twin Cities territory for the Bab- 
cock & Wilcox Tube Company, Beaver 
Falls, Pa. Lloyd R. Wells, formerly 
railway sales representative of the latter 
company, will continue in the same capac- 
ity with the Markham Supply Company. 


Tue UNITED States STEEL CORPORATION, 
New York, has created three additional 
vice-presidencies, and appointed to such 
offices the following: Harold L. Hughes, 
vice-president, with executive duties as- 
signed by the president; W. A. Forbes, 
vice-president, with supervision over by- 
product coke plants and disposition of their 
products, and Charles H. Rhoades, vice- 
president, with supervision over purchases. 


Tue REPUBLIC Street Corporation has 
moved its general offices from Youngs- 
town, Ohio, to the Republic Building, 
Cleveland, Ohio. The move consolidates 
the general offices which have been located 
in Youngstown, the executive and the 
Cleveland district sales offices in Cleveland 
and the advertising department at Massil- 
lon, Ohio. The sales offices of the New- 
ton Steel Company will also be located in 
Cleveland. The sales offices of the alloy 
steel division of Republic will remain in 
Massillon, Ohio. 


Personal Mention 


C. S. Taytor, master mechanic of the 
Atlantic Coast Line at South Rocky 
Mount, N. C., has been appointed super- 
intendent motive power, Northern Di- 
vision, with headquarters at South Rocky 
Mount. 


Е. L. BACHMAN, master mechanic of 
the Pennsylvania, with headquarters at 
Harrisburg, Pa., has been appointed acting 


END 


Personnel Changes in National 
Railroad Adjustment Board 


L. О. Мовроск, assistant to the execu- 
tive vice-president of the Chicago, Bur- 
lington & Quincy, in charge of labor mat- 
ters, has been appointed a member of Di- 
vision 3 of the National Railroad Adjust- 
ment Board, to succeed E. W. Fowler, who 
has been transferred to Division 1, to re- 
place Macy Nicholson, who has resigned. 

R. A. Knoff, superintendent of the labor 
and wage board of the Central region oí 
the Pennsylvania, with headquarters at 
Pittsburgh, Pa., has been appointed a mem- 
ber of Division I of the Adjustment Board. 


Obituary 


WiLLIAM J. PrERSEN, western sales man- 
ager of the Adams & Westlake Company, 
Chicago, died at Evanston, Ill., on January 
12. 


Harry L. Новмімс, president and 
founder of the Waukesha Motor Company, 
Waukesha, Wisc., died at Battle Creek, 
Mich., on January 4. 


Harry Dantes, manager of the railroad 
department of the West Disinfecting Com- 
pany, died on January 19, at Evanston, Ill., 
of bronchial pneumonia. 


J. Arren Dixon, vice-president of the 
Safety Car Heating & Lighting Company 
and president of the Pintsch Compressing 
Company, New York, died on January 13. 
Mr. Dixon was born on May 26, 1867, at 
East Orange, М. J. He received his early 
education at the Ashland School in East 
Orange; he then attended Steven's Pre- 
paratory School and was graduated in 1891 
from Steven’s Institute of Technology, at 
Hoboken. Mr. Dixon entered the employ 
of the Safety Car Heating & Lighting 
Company immediately after his graduation 
and later was placed in charge of construc- 
tion of Pintsch gas plants throughout the 
United States. He was subsequently made 
vice-president and general manager of the 
Pintsch Compressing Company and since 
1919 had served as president of that com- 
pany, which is a subsidiary of the Safety 
Car Heating & Lighting Company. He 
also had served since June, 1912, as a vice- 
president of the Safety Car Heating & 
Lighting Company. At the time of his 
death, Mr. Dixon was also a member of 
a number of technical associations and 
clubs. 


superintendent motive power of the East- 
ern and Central Pennsylvania division, suc- 
ceeding H. H. Haupt. 


W. S. Lammers, assistant mechanical 
valuation engineer of the Atchison, To- 
peka & Santa Fe, has been appointed me- 
chanical valuation engineer, with head- 
quarters as before at Topeka, Kan. 

(Turn to next left-hand page) 
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|! MAINTAINS 
DRIVING BOX 
PEDESTAL FIT... 


AS ACCURATE AS ROLLER BEARING FIT 


To get full benefit from roller bearings on driving 
axles the boxes must be fitted between the 
frame members to very close tolerance and this 
fine tolerance must be constantly maintained. 
The Franklin Automatic Compensator and Snub- 
ber is specially designed to maintain an accurate 
fit between driving box and frame members at all 


times. It compensates for wear, provides a yield- 


ing resistance to unusual shocks and allows unre- 
stricted freedom of vertical movement of the box. 

It maintains the driving box to frame adjust- 
ment at the same fine tolerance as the roller 
bearing itself—a condition essential to maximum 
effectiveness and economy of locomotive oper- 
ation. It permits restoring original tolerances 
without refitting. 


Franklin repair parts use jigs and fixtures that insure interchangeability, long life and depend- 
ability of service. Genuine Franklin parts are a guarantee of maximum trouble-free service. 
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Master Mechanics and 
Road Foremen 


W. B. MrppLEToN has been appointed 
master mechanic of the Atlantic Coast 
Line, with headquarters at South Rocky 
Mount, N. C. 


GEoncE C. Jones, master mechanic of 
the Atlantic Coast Line at Jacksonville, 
Fla. has had his jurisdiction extended to 
include the Jacksonville district and San- 
ford, Fla., shops. 


W. ALEXANDER, locomotive foreman of 
the Canadian National at Transcona, Man., 
has been appointed acting master mechanic, 
with headquarters at Saskatoon, Sask., 
succeeding L. G. Robin, retired. 


Shop and Enginehouse 


R. M. Witson has been appointed shop 
superintendent of the Erie, with head- 
quarters at Hornell, N. Y. 


А. B. McKinney, night foreman of the 
Canadian National at The Pas, Man., has 
been promoted to the position of locomo- 
tive foreman åt The Pas. 


M. CannoLL, enginehouse foreman of the 
Atlantic Coast Line, has been promoted to 
the position of general foreman, with 
headquarters at Sanford, Fla. 


Obituary 


Leon M. Jones, who served as purchas- 
ing agent of the Noríolk Southern from 
1913 until his retirement January 1, 1932, 
died at his home in Princess Anne County, 
near Norfolk, Va., on January 1, at the 
age of 66. 


Н. В. Stevens, master mechanic of the 
Atlantic Coast Line at Sanford, Fla., died 
on January 3. Mr. Stevens began his 
railroad career with the Central of New 
Jersey in 1882 as a machinist apprentice. 
In 1888 he became a machinist on the Erie, 
later becoming a gang foreman of the 
New York, Susquehanna & Western. He 
entered the employ of the Atlantic Coast 
Line in 1900 as a general foreman at 
Rocky Mount, N. C. On September 23, 
1903, he was appointed master mechanic 
at Sanford. i 


FRANK H. Apams, mechanical valuation 
engineer of the Atchison, Topeka & Santa 
Fe, with headquarters at Topeka, Kan., 
died on January 6. Mr. Adams was born 
on April 15, 1866, at Woodville, Mass., 
and obtained his higher education at the 
University of Minnesota. He entered rail- 


Marinac has furnished us with the fol- 
lowing explanations of the three cartoons 
which appear elsewhere in this issue: 

Page 57. The sixteenth century “Gold 
Mine Lorry” used in a Hungarian mine 
was still in service in 1890. The lorry, as 
well as the rails and wheels, is made of 
wood and is on exhibition at the Berlin 
Transport Museum—quite a step from our 
present-day electric mining cars. 

Page 65. John D. Lamey, of Hoquiam, 
Wash., living near a railroad, was required 
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way service in 1887 as a special apprentice 
on the St. Paul & Duluth (now part of 
the Northern Pacific). In 1891 he entered 
the service of the Gulf, Colorado & Santa 
Fe (part of the Atchison, Topeka & Santa 
Fe System) as chief draftsman, serving 
in this position until 1901, when he was 
appointed engineer of shop extensions of 
the Santa Fe. From 1914 to 1921, Mr. 
Adams served as senior mechanical engi- 
neer of the Bureau of Valuation of the 
Interstate Commerce Commission, Western 
district, with headquarters at Kansas City, 
Mo. Since 1921 he had held the position 
of mechanical valuation engineer of the 
Santa Fe at Topeka. 


W. О. Тномрѕох, who retired in 1930 
as equipment assistant of the New York 
Central, died on January 5 at Cleveland, 
Ohio. Mr. Thompson was born at Can- 
daque, Mich., in 1860, and entered rail- 
way service as a section laborer on the 
Fort Wayne, Jackson & Saginaw (now 
part of the New York Central). Mr. 
Thompson then served successively as an 
apprentice for the Michigan Central, as 
a fireman and locomotive engineman for 
the Fort Wayne, Jackson & Saginaw, as a 
traveling engineer and engine dispatcher 
for the Lake Shore & Michigan Southern 
(now part of the М. Y. C), and as a 
master mechanic for the Toledo, St. Louis 
& Western (now part of the New York, 
Chicago & St. Louis), and in the follow- 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


BorLER Tuses.—The Bethlehem Steel | 


Company, Bethlehem, Pa., has issued a 
four-page folder, No. 338, descriptive of 
Bethlehem 4.5 boiler tubes. 


РІРЕ Toors.——The four-page bulletin 
issued by Beaver Pipe Tools, Warren, 
Ohio, describes a new Model-A special 
pipe machine having a capacity to cut all 
sizes of pipe from % in. to 2 in. 


Drrecr ReapiNnc Diats.—The Monarch 
direct length reading dial is described and 
illustrated on the catalog insert, Bulletin 
S-7, issued by the Monarch Machine Tool 
Company, Sidney, Ohio. 


MARINAC’S RAIL ODDITIES 


to walk five miles to town each day. He 
decided that if the railroad would not fur- 
nish him with a train he would construct 
one for himself. The result was a com- 
position of a bicycle frame, a few pieces 
of steel tubing, plus his inventive ingenuity 
and four papier mache wheels—and the 
one-man train was developed. 

Page 84. The largest fireless switching 
locomotive ever built was for use at the 
Brooklyn Navy Yard. Containing no fire- 
box it runs on stored steam. The huge 


Trade Publications 


ing positions on the: New York Central: 
General locomotive inspector, district 
superintendent motive power and rolling 
stock, master car builder, superintendent 


W. O. Thompson 


rolling stock, general superintendent roll- 
ing stock and equipment assistant. At 
the time of his death, Mr. Thompson was 
secretary of the Traveling Engineers' As- 
sociation, president of the New York 
Central Railroad Mutual Relief Associa- 
tion, and first vice-president of the Central 
Railroad Men Savings & Loan Associa- 
tion. 


HicH ТЕПЕ SrEEL.— The average 
physical properties of Armco H.T.-50, a 
special high-tensile steel which permits the 
use of advanced methods of fabrication 
and welding processes, are tabulated in a 
four-page folder of useful facts issued by 
the American Rolling Mill Company, 
Middletown, Ohio. The steel is especially 
suitable for many types of railroad equip- 
ment. 


Diese. Switcninc Locomorives.— An 
attractive 36-page, spiral-bound booklet 
describing Diesel electric locomotives for 
switching service has been issued by the 
American Locomotive Company, New 
York. Following an account of the com- 
pany’s entrance into the field of Diesel 
locomotive development, operating data on 
several different 600-hp. locomotives are 
given. The trucks and the Alco type 
Diesel railway engine and its parts are 
then described, and specifications and per- 
formance curves for 300-, 400-, 600- and 
900-hp. switchers given. The illustrations 
show clearly many details of construction. 


tank, resembling the boiler of an ordinary 
locomotive, is periodically filled with steam 
from a stationary plant. Steam pressure 
of 200 1b. is built up at the time of charg- 
ing, and the switcher will operate success- 
fully until the pressure falls below 50 Ib 
This drop does not usually occur for sev- 
eral hours. The charging operation con- 
sumes about 20 min. less time, it is esti- 
mated, than is required for a conventional 
engine to take on coal and water and clean 
out the fire and ash pans. 
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The “new” railroading involves speed — and 
increased speed means increased stresses and 
higher maintenance. » » » To keep down the 
rising tide of maintenance Republic metallur- 
gists have developed alloy steels and irons 
that not only meet the new conditions but 
actually reduce maintenance. » » » Agathon 
alloy staybolts will withstand the higher 
boiler pressures; special alloy sheets will 
reduce maintenance in large fireboxes. » » » 


ALLOY STEEL 


Republic Steel 


CORPORATION 


DIVISION, 
GENERAL OFFICES: 


HEIDE CUI EI WELLE 


The greater stresses in pins, rods and axles 
find Republic ready with special Agathon 
alloy steels for this service. Agathon Nickel 
Iron combines surface hardness for wear re- 
sistance with a tough shock-resisting core. » » » 
These are but a few of the many special rail- 
road materials with which Republic is helping 
the railroads meet the new operating condi- 
tions. Send for booklet on alloy steels. 
Address Department RG. » » » » » » » » »» 


MASSILLON, OHIO 
CLEVELAND, OHIO 


Marcu, 


LOCOMOTIVE 
JACKET SHEETS 
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Stainless Steel 


A light-weight passenger coach, the body of which is 
fabricated of stainless steel by the Shotweld process, has 
been delivered to the Atchison, Topeka & Santa Fe by 
the Edward G. Budd Manufacturing Co., Philadelphia, 
Pa. 

Although of full conventional width and designed for 
use in long trains of heavy cars, with center sills capable 
of withstanding more than the maximum required buf- 
fing load of 400,000 Ib., the light weight of the car, 
ready for service, is only 83,530 1b., which is about half 
as much as an ordinary Santa Fe chair car. The car 
body, completely equipped, weighs on the center plates 
52,000 1b., of which 14,000 lb. is accounted for by the 
stainless steel in the structure. The trucks weigh 28,800 
lb. The remainder of the service weight is made up of 
water and supplies. A comparable conventional Santa 
Fe passenger car weighs about 160,000 Ib. light. This 
coach will be operated in regular service on the heavy 
main-line trains of the Santa Fe to develop fully the facts 
as to the serviceability of a car of this type of con- 
struction when used interchangeably with heavy standard 
equipment. 

Over the buffers the car is 79 ft. 8 in. long. Over 
the side rails the width is 10 ft. 14 in., and inside it is 
9 ft. 3% in. The height from the rail to the top of the 
roof is 13 ft. 6 in. The car has an oval, or turtleback 
form of roof and the sides end in inwardly curving 
skirts which extend 1336 in. below the bottom of the 
underframe cross members. A vestibule is provided at 
one end of the car only. 

While equal in size to an 80-passenger coach, it has 
seats, spaced on 4175-in. centers, for only 52 passengers. 


i 


Coach for the Santa Fe 


Built with de luxe facilities for 
long-distance travel by the Ed- 
ward G. Budd Manufacturing 
Co., the car weighs less than 
42 tons, ready for service — 
Full center-sill strength 
quirements are met 


re- 


The remaining space is devoted to lounging rooms and 
toilet facilities comparable to those in Pullman cars. 
At one end of the car is a spacious smoking room for 
women with four individual chairs, a dressing table and 
chair, and a full length mirror. At the other end of the 
car is the men's lounge which seats six, four on a daven- 
port across one end and two in individual chairs. 


The Body Structure 


The same general principles of construction previously 
employed in the light-weight articulated trains built by 
the Budd Company are followed in the construction of 
this coach. These are the use of structural members of 
thin-gage stainless steel formed by rolling or folding to 
provide sections of the required stiffness and joined by 
the Shotweld process. The type of sections used in this 
car, however, show considerable modification from those 
characteristic of the earlier trains. In the trains the 


The Atchison, Topeka & Santa Fe de luxe chair car of stainless steel construction 
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Interior of the passenger compartment 


frame of the structure is made up of flanged box sec- 
tions fabricated in truss form. The characteristic feature 
of the Santa Fe design is the replacement of the truss 
members by open sections of inwardly flanged channel 
form. Those for the cross members of the underframe 
are 814 in. deep and the side posts 1016 in. deep. The 
use of open sections, reinforced where necessary by tie 
straps across the open side or by fillers, not only simpli- 
fies the construction of the sections themselves, but also 
facilitates the entire fabrication of the structure. 

The underframe structure consists essentially of cen- 
ter sills of top and bottom channel sections which are 
supported by channel cross bearers and tied together at 
the sides with corrugated vertical webs between the 
cross bearers. The center-sill channels are 12 in. wide 
by 124 in. deep, with 114-in. outwardly extending flanges 
parallel to the web. Each channel is formed in two par- 
allel pieces joined on the longitudinal center line by 
welding through the vertical center flanges and each is 
reinforced by two 3-in. channels placed within the main 
channels and welded through their webs to the web of 
the main channel. 

The cross members, which are spaced 27 in. apart, are 
812 in. in depth by 1% in. in width and, like the center 
sills, are of l46-in. stainless steel. The flanges are ell- 
shaped with the legs which are parallel to the web ex- 
tending inward toward each other and partially closing 
the open side of the member. These channels are joined 
by welding to the webs of the top and bottom center- 
sill channels and at the ends to the side posts. Five 
longitudinal floor stringers on each side of the center 
sill rest upon the top of the cross members and form the 
support for the corrugated stainless steel floor sheets. 
These longitudinal members are of channel section, with 
the outwardly extending flanges on the open side welded 
to the cross members. Flanges accessible for welding to 
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the floor are provided by strips of suitable width welded 
to the backs of the channels. 

The bottom chord member of the side frame consists 
of a side sill of zee section attached to the bottoms of 
the posts and the curved skirt which extends below the 
underframe. This skirt is a corrugated sheet attached 
to vertical supports at each cross member. 

At the ends of the cars the center sills are attached to 
Cromansil combined sill and bolster structures of Luken- 
weld construction. 

The center sills are designed to withstand a 400,000- 
Ib. buffing load. Because of the distribution of end-load 
stresses over the entire underframe and floor structure 
and into the sides of the car, the structure as a whole 
is capable of withstanding a materially greater load. 

The principal members of the side frame аге 1075-in. 
channels of l4g-in. stainless steel similar in form to the 
cross members of the underframe, except that the width 
of the section is 3 in. These channels are tied together 
at the longitudinal rails, one of which is located between 
the side sheathing and the skirting at the side sill, one 
between the top of the letter board and the roofing, and 
two members, one above and one below the windows. 

The outside sheathing below the windows is in the 
longitudinal concave panel form characteristic of this 
builder. A change has been made, however, in the 


method of attaching the panels to the frame members. 
As originally developed these panels were welded to- 
gether at their internally projecting flanges and the 


Interior of the women's lounge 


flanges were welded to clips at each side post. This 
arrangement permitted the sheets to adjust themselves 
to the deflection of the frame structure without notice- 
able warping of the exterior surfaces. The method which 
has since been developed and which is employed on the 
Santa Fe coach is shown in one of the drawings. The 
panels are formed with angle flanges, one leg of each 
flange turning outward, parallel to the car side frame. 
In assembling the flanges of adjacent panels are over- 
lapped and secured to the faces of the side posts with 
machine screws. This leaves an opening between the 
edges of adjacent panels which is 3964 in. wide. Under 
the head of each machine screw is secured a spring dip. 
Long channel caps formed to slip over the spring clips 
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and be held in position by them are then inserted in the 
slot-like openings between panels. By removing the 
plate which encloses the ends of the sheathing panels the 
caps may be removed by the insertion of a suitable bar 
at the end and working them out. The caps add a 
pleasing beaded effect at the joints between the panels. 

The surface of the sheathing between the windows is 
flat, while that above the windows and on the roof is 
formed in narrow corrugations, except for that portion 
of the letter board on which the name of the road 
appears, which is flat. 

The roof, which serves as a stiff top chord member 
of the structure, is made up of carlines of channel form 
with the corrugated roof sheets welded in place on the 
outside. At the ends of the car a top collision bulkhead 
is formed by a flat reinforcing sheet applied over the 
carlines for a distance of 48% in. back from the end 
of the car. 

End posts built up of stainless steel in deep, relatively 
heavy sections are securely framed into the underframe 
at the bottom and into longitudinal members securely at- 
tached in the reinforced portion of the roof at the ends. 
Any load applied directly against these end posts is re- 
sisted at the top by the entire roof structure. 

The entire car body is insulated with 3-in. Dry-Zero 
airplane blanket. The sides above and below the win- 
dows and the ceilings are finished with Masonite Presd- 
wood which forms the foundation for the Flexwood in- 
terior finish. The windows are of double shatterproof 
glass with nitrogen hermetically sealed between the inner 
and outer panes to prevent the collection of moisture, 
resulting in steaming and frosting. All partitions within 
the car are tied into the body structure and designed 
to serve as bulkheads. 

The floor, which is built up on the corrugated stain- 
less steel sheet covering the entire underframe, consists 
of cork fillers in the corrugations covered with a 1-in. 
cork sheet. To the cork surface is attached the linoleum 
wearing surface. Below the floor is a 3-in. airplane 
blanket of Dry-Zero held in place by a light stainless 
steel sheet welded to the under side of the underframe 
members. 

The vestibule is closed by the usual trap door and 
side door, the latter divided into upper and lower sec- 
tions. The steps on each side are built as a unit and 
are hinged to the car by trunions about 5 in. under 
the top tread. By means of a push rod attached to the 


The men’s lounge 
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The hinged steps are opened and closed automatically with the 
vestibule trap door 


under side of the trap door the closing of the latter 
swings the bottom of the steps up to close the side of 
the step well. Skirting is so attached to the step struc- 
ture that with the vestibule closed the surface of the 
side of the car below the door is unbroken across the 
step well. The steps remain immovable in their open 
position so long as the vestibule trap door is open. 


Air Conditioning and Heating 

The cars are equipped with the Safety-Carrier air- 
conditioning system and Vapor steam-heating equip- 
ment. 

The refrigeration unit is placed beneath the car. The 
condenser air inlet and outlets are in the skirt, the de- 
sign of these openings being such as to blend with the 
car construction. The refrigeration unit is fitted with 
automatic devices which make possible the operation of 
the equipment through runs where outside temperatures 
requiring cooling and outside temperatures below freez- 
ing are encountered, without servicing enroute. 

The air-conditioning unit is mounted over the men’s 
lounge. Complete access for servicing is possible 
through inspection doors in the ceiling. Conditioned 
air is delivered to a center duct for distribution through 
the car. 

Outside air is taken in through louvres in the side of 
the roof and through filters placed vertically in the space 
between the roof and ceiling. Sufficient filter area for 
outside air is provided so that all the air circulated 
through the car may be outside air. A single control 
operates the dampers at the outside air inlet and the 
return air grille to give the desired make-up to the air 
circulated in the car. When the cooling system is in 
operation the proportion of outside air must be limited 
to 25 per cent, but when cooling is not required the 
proportion of outside air may be increased to 100 per 
cent, resulting in much better car conditions than when 
the lower content of outside air is maintained under all 
conditions. 
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By the selection of light materials and a design which 
realizes to the fullest extent the saving possible with 
those materials the weight of the equipment, including a 
water supply for a ten-hour run, has been decreased 35 
per cent from the weight of previous equipment of equal 
capacity. 

The duct for air distribution is located under the 
center of the roof and above the ceiling. Below the 
center of the ceiling is an outlet duct running the entire 
length of the passenger compartment of the car, the 
under side of which is finished in a stainless steel panel. 
Grille openings, placed at intervals in the sides of this 
duct, admit the conditioned air to the car body. The 
heat exchange equipment is provided with both the cool- 
ing and heating elements, the overhead heating being 
supplemented with the usual floor line radiators. The 
operation of the heating and air-conditioning equipment 
is thermostatically controlled through a Vapor control 
panel. 

Lighting 

The lighting of the interior of the passenger compart- 
ment is provided from two sources. Alternating between 
the air inlet grilles in the sides of the ceiling duct are 
placed Transilux fixtures, eight on each side. These 
provide a semi-indirect lighting, diffused from the ceil- 
ing, which may be dimmed for night use. On the under 
side of the luggage rack over each seat is a Prismatic 
Lens light which is designed to provide from 7 to 8% 
foot candles at the reading plane for seated passengers. 
These lights are turned off at night. 

The lounges are provided with wall Louvelites and 
Columlites at the lavatories and dressing table. A canopy 
light is provided for the full-length mirror in the ladies’ 
lounge. Ceiling lights of the Prismatic Lens type are 
provided in the corridors. The fixtures were furnished 
by the Safety Car Heating & Lighting Company. Other 
features of the lighting equipment are the Safety control 
panel and Exide 850-amp.-hr. battery. 


Trucks 


The car is carried on four-wheel trucks with 5-in. 
by 9-in. journals, fitted with Satco bearings. The wheels 
are two ear, rolled steel, finished with cylindrical treads, 
35 in. in diameter. The wheel base of the trucks is 9 ft. 
and they are spaced 53 ft. between centers. 

The truck frames and bolsters are of nickel cast steel 
and are designed for the usual equalizer type of spring 
suspension. The bolsters are fitted with lateral hydraulic 
shock absorbers, and sound insulating inserts of rubber 
have been applied. The trucks are equipped with the 
Unit Cylinder type clasp brakes. 

The car is equipped with Miner light-weight type draft 
gears and buffers, and Alliance alloy-steel couplers. The 
air brakes are Westinghouse UC type. 
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The design of this car was developed jointly by the 
engineering staff of the Atchison, Topeka & Sante Fe 
and the Edward G. Budd Manufacturing Co. Sterling 
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Method of attaching stainless-steel sheathing panels to the car frame 


B. McDonald of Chicago collaborated in the preparation 
of the interior decorations and the color selection. 


Interior Finish 
The interior walls of the cars are finished in Flex- 
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wood veneer on Presdwood or steel. American walnut 
is used from the floor to the polished stainless-steel win- 
dow rail, a brown oriental wood in the panels between 
the windows and on the partitions and prima vera, sim- 
ilar to a light oak, on the under side of the overhead 
baggage racks. ‘The ceiling of the passenger coinpart- 
ment is finished in a light ivory. The walls of the ladies’ 
lounge are finished in harewood, with a medium gray 
ceiling. Both walls and ceiling of the men's lounge are 
finished in quartered oak, with a beam effect on the 
ceiling. i 

The floors are finished in linoleum. That in the main 
passenger compartment is a brown jaspe, with a large 
diamond pattern in the aisle strip outlined by stripes of 
yellow and with a black border along the ends of the 
seats. In the ladies’ lounge a plain jade linoleum, with 
a wide evergreen border, is used. That in the men’s 
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Cross-section of the Santa Fe coach 


lounge is also a plain jade with a wide border of black. 

The main passenger compartment is furnished with 
Karpen revolving type double seats with individual backs 
which are easily adjustable by the passenger to three 
positions and are fitted with Dunlopillo rubber cushions. 
The upholstery is a Massachusetts two-tone gray-green 
frieze. in which the all-over pattern is expressive of 
the giant cactus and the palm tree. The furniture in 
the ladies’ lounge is upholstered in a light tan figured 
fabric. In the men’s lounge the upholstery is maroon 
leather. ч 

The windows are fitted with roller type shades, the 
rollers being housed in recesses formed in the longi- 
tudinal rail over the tops of the windows. Outside, 
the shades are finished in aluminum, which accords in 
color with the stainless steel exterior of the car and 
acts as a heat-reflecting surface. On the inside the 
green of the shades harmonizes with the gray-green of 
the seat upholstery. 
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What About Mechanies and 
Supervisors for the Future 


By E. C. Williams* 


The average railroad man of today is 40 years of age, 
or older, and in a few more years will pass on over the 
hill and out of the picture. Our railroads are giving 
little thought to the training of the younger generation 
to take care of this critical situation; only a few young 
men are serving any kind of apprenticeship in our rail- 
road shops today. In ten short years the average me- 
chanic of today will be retired from service or will 
have passed away. 

Who will step in and carry on? We can’t say that 
the mechanics who have been laid off during the days of 
depression will be the ones, because Old Father Time 
will also have them, since they will be past the age limit. 

Many will say that the apprentices will step in and 
carry on, but this is also untrue, since apprentices in 
railroad shops today are almost as scarce as the buffaloes 
on the plains. 

This matter is far more serious than most of us realize. 
I sincerely hope that some of the leaders will see how 
vital it is to the future of our railroads, and will make 
efforts to correct it now, while there is yet time. 

In a few years more the equipment that is now in 
service will be obsolete and will be replaced with modern 
designs, and then the railroad officials will realize that 
we, the mechanics of today, are also obsolete and very 
much out-of-date and will, of course, be of little use, 
since we were trained to make repairs to the obsolete 
equipment and our age will not permit us to learn the 
trade all over again. 

I would like to say for the benefit of the young men 
who are serving their apprenticeship in various shops 
throughout the country, that I don’t believe anyone has 
a brighter future before them. If they will only apply 
themselves and do everything in their power to learn 
about the modern equipment, these young men will be 
the leaders of the railroads of tomorrow. 

An apprentice working part-time, as has been the cus- 
tom in the past, will put in approximately six calendar 
years before his apprenticeship is completed, and he is 
qualified as a journeyman. Then there is another lapse 
of three to five years of work and experience that he 
must go through before he can really render the service 
he should to the company that employs him. 

The point that I am trying to stress is this—if all 
railroads were filled to capacity with apprentices now, it 
would be a matter of from eight to ten years before the 
majority of them would have acquired the knowledge 
and ability to carry on. Many, many of the older men 
will be gone on by that time, so the railroads have a 
very serious situation confronting them. Let us hope 
it will be corrected before it is too late! 


* Boiler Foreman, Kansas City Southern, Shreveport, La. 


RaitgoAn, PrENNsYLvANIA.—"Railroad, Pennsylvania,” is on 
the Pennsylvania Railroad. It is on a railroad, yet has no rail- 
road station. Shrewsburg, York County, is the station. “Rail- 
road" is a post office. Yet Shrewsburg, which is 174 miles 
from the railroad, named the town of "Railroad." Years ago 
(Shrewsburg is over 100 years old) the people of this town 
would say, "I'm going over to the railroad" or "let's go over to 
the railroad!" Later when a few buildings were erected at 
the railroad they "dubbed" it "Railroad" and it still carries that 
name. 
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Rolled Frames in 


D. T. & |. Locomotives 


The Detroit, Toledo & Ironton has received from the 
Lima Locomotive Works, Inc., four locomotives of the 
2-8-4 type, numbered 700 to 703 inclusive, which will 
be operated on the main line in heavy freight service. 
These locomotives weigh 411,500 1b. in working order, 
the distributions being 248,600 Ib. on the drivers, 53,900 
lb. on the front truck and 109,000 Ib. on the trailing 
truck. The boiler pressure is 250 Ib. the two cylinders 
are 25 in. in diameter with a stroke of 30 in., and the 
diameter of the driving wheels is 63 in. These pro- 
portions give the locomotive a rated tractive force of 
63,250 Ib. 

These locomotives are the first ones with this wheel 
arrangement to be used on the D. T. & I. The first 
2-8-4 type locomotive was built by the Lima Locomotive 
Works, Inc., in 1925 and up to date there are 302 loco- 
motives of this type in service on ten American and 
Canadian railroads. In regard to tractive force, grate 
area and heating surface, the D. T. & I. locomotive rates 
as one of the smallest of the 2-8-4 type, although several 
other designs have a lower total weight. 


Frames Cut from Steel Slabs 


The outstanding feature of these locomotives is the 
'These have been cut out of rolled-steel slabs. 


frames. 


Lima builds four 2-8-4 type 
locomotives, weighing 411,500 
lb. and having a tractive force 
of 63,250 lb., which have 


frames cut from _ rolled-steel 
slabs 


tween 53.3 and 56 per cent. The rolled-steel slab frame 
and its production have been developed by the Lima 
Locomotive Works, Inc., working with the Carnegie- 
Illinois Steel Company. 

The thickness of the frames is 6 in. and they are 
spaced on 40 in. centers. The frames are joined together 
by the usual transverse cast-steel bracing, including rear 
deck and front bumper castings. 

Clearance restrictions limited the height of the stack 
to 15 ft. 4% 6 in. above the rail and the width overall 
to 10 ft. 916 in. 

The boiler carries a steam pressure of 250 Ib. The 
first shell course has an outside diameter of 88 in., the 
second course is conical, and the third or dome course 


Diagram of the D. T. & 1. frame showing location of the test specimens 


The material used is a normalized and tempered carbon 
steel possessing a high degree of homogenity. This 
quality and the high physical properties of the material 
are indicated in one of the tables. The location of each 
test piece included in this table is indicated on the frame 
diagram. From this it will be seen that two test pieces 
were taken out of the metal removed from each pedestal, 
one taken out near the top and one near the bottom, 
and one specimen from the metal removed below the 
front rail of the frame. The maximum variation in yield 
point is between 40,540 lb. and 45,180 lb., while the 
maximum variation in ultimate strength is between 
71,800 and 79,940 lb. The elongation is confined be- 
tween 29.5 and 32 per cent and the reduction in area be- 


has an outside diameter of 100 in. The design provides 


a generous steam space above the water level. The fire- 
Tests of Rolled Steel Frames—D. T. & I. 
2-8-4 Type Locomotives 
Yield Ultimate 
point, strength, Reduced 
Бе: у АА Ib. per lb. per Elongation, dimensions, 
identification sq. in. sq. in per cent per cent 
11-T 44,640 78,940 30.0 54.7 
11-AT 43,130 78,930 31.0 53.3 
11-AB 44,180 79,430 29.5 53.3 
11-BT 45,180 79,940 32.0 53.3 
11-BB 43,730 79,780 30.0 53.3 
11-CT 42,990 79,680 30.0 53.3 
11-CB 43,980 78,240 31.0 54.7 
11-DT 40,540 71,800 29.5 54.7 
11-DB 42,230 73,340 31.0 56.0 


One of the D. T. & |. frames cut from a slab of rolled steel 
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Interior view of cab showing back boiler head arrangement 


box, 13214 in. long and 9614 in. wide, has a combustion 
chamber extending 27 in. forward of the throat. The 
Security brick arch is carried on five 375-in. arch tubes. 
The slope of the crownsheet is 644 in. and that of the 
grate 23 in. The shell contains 77 tubes, 2% in. in 
diameter of No. 12 gage, and 202 flues, 375 in. in diam- 
eter of No. 11 gage, the length of the tubes and flues 
being 18 ft. O in. The grates are of the Firebar type 
and the fuel, soft coal, is fed by a Standard Type MB 
stoker. The stoker engine is located on the tender in a 
compartment formed in the left-hand water leg. 

The superheater is a Type E, and an American mul- 
tiple-throttle is incorporated in the superheater header. 
A Worthington feedwater heater, Type 5SA, is fitted 
and this is supplemented by a Sellers Class S non-lifting 
live steam injector. 

The two-cylinders, 25 in. in diameter by 30 in. stroke, 
are of the half-saddle type and spaced 921% in. between 
centers. In addition to the usual bolting the cylinders 
are joined to the frames by welding and the bolted joint 
between the two cylinder castings is also reinforced by 
welding. The piston valves, which are actuated by a 
Walschaert gear, are 14 in. in diameter and have a 
maximum travel of 8 in. Care was taken to furnish 
large capacity live and exhaust steam passages. The 
distributing valves have a steam lap of 1746 in. and a lead 
of 316 in. in full gear. No exhaust clearance is pro- 
vided, the valves and ports being line and line. The 
reverse gear is an Alco Type G. 

Crossheads and guides are of the multiple-bearing 
type. A Tandem main rod, 125 in. long, connects to 
the crank pin on the third pair of drivers with an ex- 
tension to the rear drivers, and side rods connect the 
first and second pairs of drivers to the main crank pin. 

The driving wheel base is 16 ft. 9 in., the 63-in. driv- 
ing wheels being uniformly spaced 67 in. between axle 
centers. There is an Alco lateral cushioning device for 
the driving boxes on the front wheels which permits of 
a movement of 54 in. to each side of the center line and 
reduces the rigid wheel base to 11 ft. 2 in. The distance 
between the front truck wheels and the first pair of 
drivers is 116 in. and from the rear drivers to the front 
wheels of the trailing truck 1s 84 in. 

'The two-wheel front truck is a General Steel Castings 
constant-resistance design, having outside journals. The 
four-wheel trailing truck is of the Delta type with a 
wheel base of 5 ft. 10 in. The front truck wheels are 
33 in. in diameter. On the trailing truck the front 
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wheels are 33 in. in diameter ; on the back wheels, 45 in. 
in diameter. While a booster was not applied at the 
time the engines were built provision was made for a 
future application should this be desired. 

The cab is of the vestibule type and has Lima Comfort 
cab seats. The brake equipment is New York, schedule 
6 ET, with two 8%-in. cross-compound air compressors 
located on the front deck. A Detroit mechanical lubri- 
cator, Model B, provides lubrication to the steam pipes, 
engine cylinders, front truck bearings, crosshead guides, 
steam cylinders of the air compressors and the hot-water 
pump. Other special equipment includes a Nathan low- 
water alarm and a Franklin radial buffer between the 
engine and tender. Superheated steam is used for the 
blower, all other auxiliaries are operated by saturated 
steam. 

The tender is of the rectangular type mounted on a 
cast-steel water-bottom. frame and has a capacity for 
22,000 gal. of water and 22 tons of coal. The loaded 
weight of the tender is 361,370 Ib. and the light weight 
136,100 Ib. It is carried on Buckeye six-wheel trucks 
with 33-in. wheels and 6%-in. by 12-in. axle journals. 
The tender trucks have a wheel base of 10 ft. and are 
spaced on 22 ft. 9 in. truck centers. 


Cause of Fire on 
Santa Fe Diesel Locomotive 


A Diesel-electric locomotive, a description of which was 
given in the Railway Mechanical Engineer, December. 
1935, was delivered to the Atchison, Topeka & Santa Fe 
in October, 1935. This locomotive was made up of two 
identical sections, each of which contained two power 
units of 900 hp., and provided with an operating cab 
at each end, control being of the multiple-unit type. 

During a westbound test run on November 20 from 
Chicago to Los Angeles with a special train of eight 
cars of standard passenger-train equipment, a fire broke 
out in the engine compartment of the forward unit. 
Shortly before the accident the train had stopped at 
Gallup, N.M., to change crews, at which time the for- 
ward engine in the front unit had been cut out on ac- 
count of a scored cylinder. The fire was discovered about 
seven miles west of the station, at which time the train 
was running about 70 m.p.h. on a 0.5 per cent descending 
grade. The train stopped approximately one mile írom 
the point of the application of the brakes. As soon as 
possible after stopping the first unit of the locomotive 
was uncoupled, and the train backed away from the 
burning unit. The fire was ultimately extinguished bv 
the discharge from a blow-off cock of a steam locomo- 
tive placed alongside the blazing unit on an adjacent 
track. Ne one was seriously injured, but the fire, which 
was intense while it lasted, did extensive damage to 
machinery and equipment. 

'The forward unit was held at Gallup four days for 
preliminary examination, but no parts were removed or 
disassembled. The superstructure was then sealed and 
this unit hauled by the second unit to the shop of the 
Electro-Motive Corporation, LaGrange, Ill., where a 
joint detailed examination was made by representatives 
of the A.T.&S.F., the engine builder and the Т.С.С. 
Bureau of Locomotive Inspection. 

'The formal report of the Bureau of Locomotive In- 
spection contains a description of the locomotive, an 
account of the accident, the examination after the acci- 
dent, and the results of the final examination. It is from 
this report that the facts given herewith are taken. 

The following brief description of the locomotive and 
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its equipment will aid in an understanding of what oc- 
curred. Each unit, with operating cabs at each end, con- 
tains a central engine room separated from the cabs by 
bulkheads, each having two swinging doors. The engine 
room contains two 900-hp. Diesel-electric power plants. 

Two belt-driven fans for drawing air into the engine 
room through openings at each end above the operator’s 
cab are located over each power plant. The cooling water 
radiators are hung from the engine room roof on both 
sides of and parallel to the exhaust-manifold well, and 
after passing through the radiators the air flows out 
through a series of vents into the exhaust manifold well, 
which forms a trough along the longitudinal center line 
of the roof. 

An auxiliary 90-hp. Diesel engine and heating boiler 
are located in the center portion of the engine room be- 
tween the two main power plants. The Diesel engine is 
direct connected to a generator used for charging the 
storage batteries, and belt connected to an air compressor 
and a traction motor blower fan which draws air from 
the outside and delivers it to the traction motors. 

The fuel oil is carried in two 400-gal. tanks connected 
to a common sump and mounted underneath the bed 
of the locomotive unit. Filling holes for these tanks are 
provided in the outer walls to permit filling from the 
outside and they are equipped with safety plugs designed 
to prevent flame from entering the tank and to relieve 
any pressure therein. Each fuel tank is provided with 
one l-in. and one 2-in. vent pipe. The l-in. pipes extend 
through the bottom of the exhaust-manifold well and 
terminate in return bends just below the level of the 
roof. The 2-in. vent pipes extend to approximately the 
same height and terminate in return bends near the ver- 
tical wall of the exhaust-manifold well and inside of the 
engine room. Any discharge from the 2-in. vent pipes 
would pass downward through the radiator and into the 
engine room. 

At the time wayside filling stations had not yet been 
established and each engine unit was temporarily equip- 
ped with a rotary refueling pump driven by a chain from 
the end of the shaft of the air compressor. A jaw 
clutch, mounted close to the compressor and moved in 
or out by a lever, permitted the refueling pump to be 
operated when desired. A pin passing through the lever 
was provided to hold the clutch disengaged. The inlet 
pipe to the pump was provided with a gate valve and a 
connection so that a hose could be passed through a 
window and coupled to a tank car or wayside tank and 
oil pumped into the fuel tanks on the locomotive. For 
the test run a reserve supply of fuel oil was carried in 
two tanks in a baggage car of the train which were 
connected to a steel armored hose which extended 
through the two locomotive units and was connected to 
the refueling pump in each unit. 

The tanks in the baggage car were refilled at Albu- 
querque, 160 miles east of Gallup, and then contained 
3.385 gal. of oil. Refueling of the rear engine unit was 
completed shortly before reaching Gallup and the tanks 
on the front unit would then have been refilled had not 
the operation been delayed by the stop. Upon leaving 
the station the fireman and the attendant whose duty it 
was to operate the refueling pumps were called upon to 
transfer lubricating oil from the rear to the front engine 
unit. While this work was being performed the fire 
occurred. 

‚ The examination after the fire had been extinguished 
disclosed the fact that the pin which should have been 
їп the lever operating the clutch driving the refueling 
pump on the front engine unit was missing and the 
dutch was partly engaged, also that the gate valve to 
the pump which should have been closed was more than 
half open. This permitted the pump to operate and, after 
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the fuel tanks had been filed, the surplus escaped 
through the vent pipes—part of it dripping onto the 
engine-room floor and part of it being caught and broken 
up into a fine spray by the blast from the ventilating fans 
of the rear power unit which delivered 50,000 cu.ft. of 
free air per min. at full engine speed. An examination 
of the track showed that there was oil on the roadway 
and rails for approximately four miles back from the 
point where the train stopped, and the condition of the 
rails indicated that the wheels had been sliding for about 
three quarters of a mile. It was later found that twenty 
pairs of wheels on the train were slid flat. This indi- 
cated that the refueling pump must have gone into oper- 
ation soon after the train left Gallup. The wastage 
was estimated at 350 gallons. 

The report closed with the following conclusions: 

(1) The direct cause of the accident was improperly 
located outlets to the vent pipes which discharged the 
overflow from the fuel-oil tanks into the engine room. 

(2) The oil tanks were overflowed, in the absence of 
an attendant, by oil from a hose line extending from 
tanks in a baggage car to a refueling pump in the engine 
room of the unit. Manually operated stop valves in the 
hose line, at the tanks in the baggage car and at the 
refueling pump inlet were found in open position. The 
jaws of the clutch mounted on one end of the air-com- 
pressor shaft that drove the refueling pump, which was 
used for transferring oil through the hose line to the fuel 
tanks of the unit, were found engaged and the pin pro- 
vided to hold the clutch handle in off position was not 
in place. The cause, or causes, for engagement of the 
clutch and the manually operated stop valve at the inlet 
of the refueling pump being opened could not be deter- 
mined. The stop valve at the tanks in the baggage car 
had been left open by the attendant after completion of 
refueling of Unit 1-B, as he had anticipated refueling 
Unit 1-À immediately thereafter, but this operation was 
interfered with by the stop the train made at Gallup 
and by being called upon to perform other work when 
leaving Gallup. 

(3) The presence of this refueling arrangement on the 
unit was a violation of Rule 256 of the Rules and In- 
structions for Inspection and Testing of Locomotives 
Other than Steam, which reads: “Fuel reservoirs shall 
be arranged so they can be filled only from outside of the 
cab or other compartments." 

(4) The fuel oil that was discharged into the engine 
room from the vicinity of the roof was mixed with air 
by a strong blast from the cooling and ventilating fans 
driven from the rear main engine and formed a readily 
combustible mixture. The exact cause of ignition was 
not determined, but a number of theories were advanced 
as to the possible causes, among which are the following : 
Mixture being blown against the hot exhaust stack of 
the auxiliary engine, the smokestack of the heating 
boiler, the hot casting on top of the heating boiler, or 
drawn through the slotted openings into the boiler fans 
and thence blown against the red-hot cover of the com- 
bustion chamber of the heating boiler; sparking at com- 
mutators of heating-boiler motors or auxiliary genera- 
tor; sparking at storage-battery connections, temporary 
connection having been made across three front cells 
by clips and loose wiring which were found on top of 
the batteries after the fire; sparks írom the brake shoes 
at the time the running test of the brakes was made 
leaving Gallup. 

While there was normally considerable oil scattered on 
the trucks, piping and fuel tanks, those who participated 
in the investigation were generally of the opinion that 
the source of the fire was within the engine room, rather 
than external. 
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Summary of 1935 Air Conditioned Cars by Types of Cars 


Total 

Name of Railroad Cars 
Alton cc cece sce cc cc оо вов она ооа ELLIE AEA 7 
AES E. P Pm 77 
Ao crt Мане eto rio Ка ey pale seu 15 
Не. Оке us cae a BAS we ace rM eal RR S Ida SS 72 
B. & M........... И wi aris P do dre ius 15 
Cen. of Са... 4 
ИСО де ree ee ter ror EXC CECI 19 
Co Е. ее hae hia esa aide ee ndn 4 
CM: Ste Be GP casas ee dran es SEP Р 68 
С.В & О.н варе аана ване is 64 
CoE Ne We oe ЕЕ РИО РОА А 70 
C. St. Р. M. & О........................ 13 
Со Lo& Ролана hen Kaa ebkR XA Ж 27 
ПЕС Несине накана awe EY Va ER 1 
D: L. МЕ ЛКЫ ew d mages enon be i qus 12 
DR Ro G Woes eed ЕРУ Стат же anes. bis 20 
Efie al saspe has he ЕСЕ 1 
Fla. Ba rm 11 
EtLOW. & D. РРР РРО ИРЕТ 14 
Great. Northern 16 
G. M. & N.... 5 
Illinois Central 44 
Lehigh Valley 12 
L. & N. 5 
M-K-T . 5 
Mo. Рас. 111 
Ne У. C. 58 
N. Y. C. & 3 
N. Y. N. H. 146 
Nor. & Wn. 34 
Nor. Pacific . 26 
Pennsylvania 93 
Pullman Co. 1828 
Reading ...... 21 
.R.R 13 
uc Phi ee een 10 
BE LORS гхо ааыа epe rh We 40 
Seaboard) As. Liss esses err rore s ek 33 
Southern. судур wee аа аа аса 27 
Southern. Pacific ...... ccc cece eee eens 4 106 
Texas & Pacifites.c.cnsvensgw es coven te «5 44 
Union Paci оваа нь аа наанаа 131 
Wabash олунана анаа EX UEN EY 20 
Western Pacific аа... 4 
3349 


Coaches 
(Note A) 


==... 


„эз 
ьо 2 Ф оосо. 


Note A—Includes coach-club and coach-lounge cars. 
Note B—Includes passenger-mail, passenger-baggage and club-baggage cars. 


Note C—Includes cafe cars. 


Com- 
bination Dining 
(Note B) (Note C) 

4 

14 2 
= 2 
2 

6 

ase 10 
10 Vs 
БА 5 
6 

3 

m 4 
А 4 
7 18 
oe 3 
Rx 5 
E 2 
8 4 
Ре 11 
6 6 
8 4 
rs 6 
26 16 
5 4 
s 3 
2 m 
2 7 
8 6 
а 27 
v4 26 
De 5 
* 17 
98 218 


Busi- 


ness 


Note D—Includes cafe-club, cafe-parlor, cafe-lounge, cafe-coach and buffet-lounge cars. 


Note E—Includes observation-chair cars. 


Note F—Includes tourist-sleepers and sleeper-observation cars. 


Lounge- Obser- 
Diners vation Sleeper- 
(Nate D) Chair (Note E) 
3 62 RE 
m > T. a 
E їз > 
Е ws EE i. 
5-6 10 we . 
ES 31 T . 
1 9 2 s 
4 .. . 
6 15 oe ГЕЗ 
1 а va A 
1 А ae . 
4 .. " 
`2 Si К 2 
14 2 s ; 
2 3 “> 
a `3 v is 
25 21 os " 
© `2 A S 
5 т 4 © 
3 ate ks ке 
ws a 8 262 
a 12 à 
E 37 4 | 
oo 4 Em es 
a 38 13 vu 
4 16 d 1:2 
96 269 33 264 


Summary of Cars by Types of Systems and Refrigerants Used 


Name of railroad 


Alton. iix. аа Hear ASIE e a S 
AT: m. UE KS -————— m ois 
As С. Taran haven ее vue Ora hi prre v 
DAE Eo TL 
BoA Ма RR EE E TER TER RUE OC READ Ace 
Сеп, "DP Ou oun 250 lo Pe ved os naw beaches ¥ LG EPOR 
[E Or и E E РУ 
E ok RE Това ол eae A Re SPARE 
e M. Бү Р Ёл aha Sheree, нео жЕКЕ 
C. & N. % wince aS нь 
C: SE „Р.М. NUR essa ke «ke ORT ROREM AE OS ess 
CER. IL-& Pon. dee 9e e rr eer n E Rd we 
D: & Scr ыык eve eo S 
D. Со етее e aed VS deles 
D. :& В. (с Wise se ties ue Sieh ac e rhon BOE 
PIG ores ао i equis e are hei s Aet ois 
Еа. Са tote НЯ 
Rte М &- Di Cus crane vod ree e EIC heme ds 


Great Northern 
M 


2 


I 
L. 


Nor. Be LII Or SNR E А 


Nor. 


Southern 

Southern 

Texas & 

Union Pacific 
abas| 


Pacific 
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Pacifc ооо onesie ааа ii hewn + 


^ 
Xu zZ 
BO OU INA O 


m 


a 


Type of system 


Electro- Direct- 
mech. mech. 
`3 к 
72 - 
15 э 
те 19 
43 4 
12 1 
+ 10 
14 H 
E i 
ot 34 
13 x 
“4 i 
58 am 
- 3 
90 РЕ 
30 “x 
" 26 
23 ass 
259 882 
21 oe 
13 
7 3 
i 32 
1 1 
15 91 
705 1106 


Ice 


Refrigerant used 


Steam 
ejector Freon Water Ice 
77 a 77 s 
12 3 12 x 
m 72 ae К 
15 vs . 
4 A" 4 . 
oe 19 m . 
4 gi 4 
68 - 68 
oe 47 17 
1 oe 57 
vs аж ex 13 
ed 27 
$^ 1 
.. 10 2 
А EM 20 
1 s 1 v 
11 i 11 1 
E 14 ae gus 
- «x = 16 
a 5 ФУ as 
ave 34 E 10 
vs 12 as om 
5 a 5 
2 2 3 
21 4 21 86 
aa 58 oe s 
3 
90 56 
4 30 4 a 
PA 26 v y 
x 23 ok 70 
254 1141 254 433 
n 21 .. ata 
+ 13 s 
$ 10 as 
ne T 40 
= 33 oe 
27 n 27 PN 
8 8 98 
22 2 22 20 
25 106 25 эс» 
"x m 20 
4 Ee 4 Eg 
549 1799 549 989 


Sleeping 


Cars 


Chair (Note F) 


oe 


1574 


Methyl. 
chloride 


oe 


i2 
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EDITORIALS 


Is Accuracy 
Worth-While? 


Control over the cost of locomotive repairs involves, 
first, good locomotive design and, second, the develop- 
ment and adherence to methods of parts production and 
assembly such as will assure a continuance of standards 
proved by experience to be worth while. Economy in 
maintenance demands interchangeability of parts and 
interchangeability demands accuracy of dimension. It 
is, therefore, not at all surprising to find the more pro- 
gressive railroad shops today demanding standards of 
accuracy that would have been considered impossible of 
attainment a few years ago. Where one finds low re- 
pair costs there is usually found, at the same time, a 
high standard of accuracy in shop work. 

There are still many people, both in and out of the 
railroad industry who believe that accuracy, in a rail- 
road sense, means “yardstick” measurements and it 
would prove quite startling to such people to observe 
methods in some of our shops which involve produc- 
tion to tolerances which are impossible without the 
use of precision measuring tools. 

Because of the rather “rough” nature of a large 
part of locomotive assembly work it has been a dif- 


ficult job to educate mechanics to the value of greater | 


accuracy but in those shops where the educational 
process has taken place it would be just as difficult to 
change back to the old inaccurate standards. It has 
been found that no matter how skillfully a good me- 
chanic might use ordinary calipers an average mechanic 
with micrometers and gages can produce more accurate 
work. It has also been found that, having become ac- 
customed to the use of precision instruments and pro- 
ducing work to precise dimensions, many mechanics 
who formerly were satisfied with mediocre work now 
take pride in producing exceptionally good work. 

But, having educated mechanics to work to small tol- 
erances and having provided them with precision meas- 
uring instruments, it has also been found that there 
are many railroad shop machine tools that are not 
capable of producing accurate work under any cir- 
cumstances due to the fact that they have long since 
reached a condition where the wear of parts permits 
lost motion or has caused misalignment of important 
units of a machine. 

In one shop where, over a period of three or four 
years, there has been an intensive effort made to pro- 
duce more accurate parts the introduction of precision 
measuring instruments provided the first really accurate 
check they had ever had on the machine tool equip- 
ment of the shop and the supervisors were astonished 
to see how impossible it would be to turn out work to 
the tolerances now demanded. As job after job was 
tooled up for production it first became necessary to 
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go all over the machines, line them up and overhaul 
them. It also resulted, in the case of several machines, 
in retiring them and replacing them with up-to-date 
equipment. Now it is possible to get increased produc- 
tion which meets the required standards of precision 
and at a much reduced cost. 

Accuracy of lay-out in the erecting shop and close 
tolerances in machine work permit interchangeability 
and thereby make possible quantity production at sav- 
ings which are an incident thereto. Adherence to 
standard dimensions broadens the range of use of а 
given part and thereby reduces stock inventory. The 
accuracy of workmanship demanded by close tolerance: 
makes it necessary to keep a constant check on the con- 
dition of shop equipment and the habit of production 
to precision measurements has the psychological effect 
of causing a workman to take pride in better work- 
manship. All things taken into consideration, accuracy 
is worthwhile. 


The Mechanieal 
Associations 


Our readers will recall that a considerable portion oi 
the January number of the Railway Mechanical En- 
gineer was given over to messages from the leaders ot 
the mechanical-department associations and to a sup- 
porting editorial entitled, “1936 ‘Forward! ‘March! " 

Comments on these expressions are still coming in. 
In general, they indicate keen appreciation for the ef- 
fort that we are making to revive and stimulate the 
work of the so-called minor mechanical department as- 
sociations. In a number of instances this commenda- 
tion was coupled with specific suggestions, particularly 
relating to the importance of these organizations in 
educating the officers and supervisors to a better under- 
standing of their problems. This, of course, is par- 
ticularly important to men who have been promoted to 
supervisory positions in the past few years, or who 
may be promoted as business continues to improve. 

A few of the letters are critical, in some instances 
as to details and in other instances as to broader 
policies. The suggestion is made that possibly a study 
might indicate that some of the weaker associations can 
be done away with, while others may be consolidated. 
The latter suggestion is particularly strong in relation 
to the Traveling Engineers’ Association and the Inter- 
national Railway Fuel Association. 

Among the broader criticisms is one to the effect 
that the members of the minor associations, not under- 
standing fully all of the problems involved in the 
broader aspects of railroading, sometimes make state- 
ments which may be misunderstood and are not in the 
best interests of the railroads. There may have been 
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instances of this sort, but in our opinion, from an 
intimate study of the associations over many years, 
they have been few and far between and are insignific- 
ant as compared to the great good that has been ac- 
complished for the railroads by these organizations. 

The railroad cause will never be seriously embar- 
rassed by a free and open discussion of all of the prob- 
lems involved, and particularly of those concerned with 
the operation of the technical branches. Since the 
railroad question has become to so large an extent 
a public question, we must expect criticism, particularly 
if any really worthwhile, forward progress is being made. 
Since it is part of the program we might just as well 
make up our minds to it, and meet it by adopting a 
constructive program to educate the public and the 
employees to the real facts. 

One suggestion with which we cannot agree is that 
the minor mechanical associations be brought directly 
under the Mechanical Division and become an integral 
part of it. Frankly, we do not believe that this will be 
in the best interests of the mechanical departments or of 
the railroads. The Mechanical Division, as it is now 
constituted, devotes practically all of its energies to the 
formulation of standards and recommended practices. 
It has settled down to a machinery-like process and 
has lost much of the vigor and sparkle that character- 
ized it when it was on a more voluntary basis and had 
broader outlook and objectives. 

We believe that a very vital part of the work of the 
minor associations is that of inspiring their members, 
giving them a larger and broader vision and stimulating 
them to more intensive efforts. The work of these asso- 
ciations is largely educational and in no sense can be 
compared with the work of the Mechanical Division 
or the Association of American Railroads as a whole. 
It can, however, be made a very vital adjunct to the 
work of these associations, if they are maintained on 
a voluntary, independent basis. They can be relied 
upon to co-operate with the Mechanical Division when 
the need arises. 


Two Things Which Are 
Not New in 1936 


The old adage that "there is nothing new under the 
sun" is borne out by many experiences and trends in 
present-day railroading, two of which may be men- 
tioned. The demand for high train speeds, for ex- 
ample, implies motive power designed for this service, 
one of the requirements being relatively large diameter 
driving wheels. In recent years, the diameters of steam 
locomotive driving wheels for both passenger and 
freight service have been substantially increased, the 
maximum being 7-ft. wheels such as are on the Mil- 
waukee's "Hiawatha". Driving wheels of this size 
were bv no means uncommon in an earlier day of rail- 
roading, however, and it may be surprising to some 
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of our readers to learn that during the period 1860-65 
a considerable number of locomotives were placed in 
service with 8-ft. driving wheels; one, the “Allan 
Crewe” in England, had 8-ft. 2-in. driving wheels. 

Similarly, the current discussion regarding taper 
tread versus cylindrical tread wheels is no novelty. 
The following is quoted from the Railroad Gazette of 
April 16, 1870: 


Every one knows that the outer rail of a railroad track is 
longer than the inner one, and the coning of the car wheel, or 
the gradual increase of its diameter of tread toward the flange, 
is intended to facilitate the motion of the cars around a curve. 
Thus a fast express train will press more against the outer 
rail than the inner, and by reason of the increased diameter of 
the tread near the flange of the outer car wheel, the outer 
wheel will move further per revolution than the inner one. 

This would seem to be an indisputable argument in favor 
of the coning of car wheels, and it has been so universally the 
practice on railroads that it seems hardly credible that there 
should be anything incorrect about it. There are, however, 
very weighty arguments against the practice. In the case of 
freight cars, the coning would act injuriously rather than 
beneficially, because it is against the inner rail that these cars 
have a tendency to press. But supposing the question is con- 
fined to the expediency of coning the car wheels for fast pas- 
senger trains only, we find that the coning acts injuriously 
on the straight portions of the road, the wheels running up 
against one rail on to the largest diameter of the tread, and 
then against the opposite rail on to the largest diameter of the 
tread of the opposite wheel, and so on, first against one rail 
and then the other, producing an oscillation which is both 
disagreeable to the passengers and expensive to the stock- 
holders of the road. 


Again, of how much value is the coning on curves? It is 
extremely small. On a railroad like the Hudson River or New 
York Central, the radius of the curves is very large, one 
mile being very common—in fact curves of a less radius than 
this are more seldom met with than curves of-a larger radius. 
The diameter is, of course, twice the radius, and the circum- 
ference, or length of a complete circle, three and one-seventh 
times the diameter; thus a curve with a one-mile radius would 
be six and two-seventh miles in length. Now, the difference 
between the circumferences measured on the inner and outer 
rail is always equal to the circle having as radius the distance 
between the two rails. Thus, in the case of a broad gage 
road, whose gage is six feet, the difference between the length 
of the outer and inner rails is only a trifle over 18 ft. in a com- 
plete circle, no matter what the diameter of that circle. In 
the case of a curve whose radius is one mile, the length is 
something over six miles, as stated above, and a car wheel 
in passing over this six miles of curve would have to slip 
about eighteen feet if it had no coning. A curve on a road 
is never complete, however. One-sixth of a circle, with radius 
of one mile, would be an ordinary curve and its length would 
he one mile, and the difference in the length of the rails about 
three feet. Hence the question arises, is it not better to use 
wheels with a flat tread, causing a very little slip on curves, 
and very little oscillation on the straight portions of the track, 
rather than coned wheels, whose efficiency is somewhat doubt- 
ful on curves, and which cause injurious oscillation on straight 
portions of the track. 

This question must be decided one way or the other, ac- 
cording to the circumstances. For instance, on some roads the 
straight portions of the track are the exception, and curved 
portions the rule; hence coned wheels might be considered 
necessary. On other roads there might be a very few ex- 
tremely sharp curves, and coned wheels might be necessary 
here. * * * In conclusion, it is extremely doubtful if the present 
system of coning is beneficial, and cars with wheels having a 
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flat tread have been tried and reported favorably on by the 
superintendent of one of our western railroads. 


The Illinois Central has used cylindrical tread wheels 
on its multiple-unit electric trains with good results 
for several years. The Chicago, North Shore & Mil- 
waukee has recently standardized on this tread contour 
which is also being used on numerous light-weight 
high-speed trains operating in various sections of the 
country. The indications are that for standard heavy 
equipment, a smoother operation is secured, all things 
considered, with taper tread tires, owing to the fact 
that the weight of the equipment provides substantial 
components of force tending to hold it central on the 
track. In the case of light-weight equipment, however, 
experience indicates that truck nosing and transverse 
oscillation of the car wheels from rail to rail is sub- 
stantially reduced by using cylindrical treads. 


Light-W eight 
Passenger Equipment 


The first of the light-weight, self-propelled, articulated 
trains, built about two years ago, were designed with 
a view to demonstrating the possibilities of weight re- 
duction in passenger equipment for high-speed service 
by the employment of special materials—the strong 
alloys of aluminum in the case of the train built for 
the Union Pacific and high-tensile stainless steel in the 
case of the Burlington train. In order that the 
demonstration might be impressive the cross-sections of 
the body units were reduced in width and height, and 
flexibility of train consist was completely sacrificed to 
the interests of weight reduction by the employment of 
the articulation principle of joining the body units. The 
two trains, each with three body units, complete with 
600-horsepower Diesel-electric power plants, weighed 
slightly more than 100 tons each, thus providing more 
than five rated horsepower per ton of total train load. 
As later trains have been built with more body units 
the horsepower ratio has declined. In the case of the 
seven-unit train on the Union Pacific, with a 1,200- 
horsepower Diesel-electric power plant, there is approx- 
imately 4.5 horsepower per ton, and, with the four-unit 
Mark Twain Zephyr of the Burlington, 4.2 horsepower 
per ton. 

These trains with their high power-weight ratio as 
compared with heavy main-line steam passenger trains 
demonstrate impressively what weight reduction and 
ample power can do in speeding up passenger-train 
movement and reducing train-mile costs. The lack of 
flexibility in train make-up, however, presents a serious 
handicap in fitting such trains successfully into a traffic 
situation in which improved facilities and higher speeds 
tend to build up the patronage. 

The orders for motor trains recently placed by these 
same railways mark the evolution of this type of con- 
struction from a unit adapted only to a highly special- 
ized situation into railway passenger equipment of full 
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stature in which the flexibility of separate coach units 
has been restored. The trains with ten revenue body 
units and separate Diesel-electric locomotives (2,400 
horsepower on the Union Pacific, and 3,000 horse- 
power on the Burlington) will probably retain a horse- 
power-weight ratio of four or better. The use of the 
articulation principle has been retained to join bodies 
into two- and three-unit coaches, thus effecting a con- 
siderable saving in truck weight without a complete 
sacrifice of flexibility. 

Both of these trains are destined to operate on sched- 
ules much faster than those now prevailing. So long 
as the consists of the trains are not expanded, thev 
will no doubt maintain these schedules successfully. 
Should, however, a growing popularity of the service 
dictate the addition of more cars, more powerful loco- 
motives will have to be used or the necessary margin 
of power will be sacrificed. Long-distance schedules 
of over 60 miles an hour can scarcely be maintained 
with a ratio of three horsepower per ton or less, com- 
mon in heavy main-line passenger service today. 

A significant step in the reduction of the weight of 
passenger equipment is represented by the stainless- 
steel coach of the Atchison, Topeka & Santa Fe, a 
description of which appears elsewhere in this issue. 
This is not the first coach in which substantial reduc- 
tions in weight have been effected by the use of new 
materials. There are the Abraham Lincoln and the 
Royal Blue trains of the Baltimore & Ohio, and the 
Rebel trains of the Gulf, Mobile & Northern. The 
coaches in these trains, however, have been specially 
fitted so that they are not readily interchangeable with 
other standard coaches. The Cor-Ten-steel coaches 
of the New York, New Haven & Hartford and the 
Boston & Maine and the welded coaches of the Chicago. 
Milwaukee, St. Paul & Pacific all represent substantial 
savings in weight of cars intended for operation inter- 
changeably with the older equipment. But the Santa 
Fe car is the first car intended to be thrown into the 
trains of heavy standard equipment, in which full ad- 
vantage has been taken of the possibilities for weight 
saving developed in the stainless-steel articulated train 
structure. These and the welded coaches of the Chi- 
cago, Milwaukee, St. Paul & Pacific also embody an 
end formation which has rarely been seen on coaches 
in America. The straight longitudinal roof lines at 
the ends are suitable for use with outer diaphragm 
closures and, even without these, should tend to induce 
less air turbulence between cars than the present 
conventional hooded ends. 

With the dropping of the clerestory, which is no 
longer needed with the forced ventilation adopted with 
air conditioning, some consideration will soon need to 
be given to the question of a standard sectional contour 
if for no other reason than to avoid the unsightly ap- 
pearance which conflicting contours would produce 
when combined in the same train. There is the further 
important consideration, however, that the ultimate use 
of outer diaphragms will be seriously retarded unless a 
standard contour is adopted. 
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Pound 
Foolish 


To THE EDITOR: 


Your December number has a story called “Pound 
Foolish.” Although fiction, it is true to every-day hap- 
penings. 

Of course we all know that the mechanical depart- 
ment carries the biggest load, and that if the stores 
department would keep up with it, things would run a 
lot more smoothly. What is more irritajing than to 
be іп a hole—held up for materials—and upon entering 
the storehouse find the storekeeper sitting with a big 
smile on his face, like a king on top of the world, not 
seeming to realize how serious the condition is. 

I remember an occasion during the Century of 
Progress Fair in Chicago, when passenger power was 
badly needed. We had two of a certain type of engines 
at the shops, one held for tire turning and the other 
lor general repairs. 
were being turned we found a check in the main axle. 
The first move was to see whether the stores depart- 
ment had received the last shipment of axles. It was 
the same old story: "Expect them to arrive any day 
now ; will send a tracer or wire.’ 

To make a long story short, we removed the main 
wheels on the second engine, rebored the boxes to fit, 
turned the tires to suit, ground the pins, took the eccen- 
tric rods and fitted them to the eccentric cranks of these 
axles, and replaced the wheels with the cracked axle. 
We used up enough man-hours to pay for two axles. 

I recall an occasion in another shop when an im- 
portant engine was being held up waiting for a set of 
piston packing rings. There were no overhead cranes 
in the shop. The tire turning lathe was served by an 
air hoist, the cylinder of which was 22 in. in diameter. 

A trip to the stores department was rewarded with 
the statement: "Expect castings in early next week. 
(They seemed quite content that they were that near.) 
What do you guys over there expect? You used more 
ring castings last month than during the past six 
months." 

“Yes,” we replied, "but the stores shipped all the 
rings out on the road. You don't blame the shops for 
that, do you?" 

And so, on and on, the old argument goes. 

In the meantime the general foreman busied himself. 
“Joe,” he said, “take down that air hoist from the wheel 
lathe and cut it up into 24-in. cylinder packing for 7409. 
She must be out of here tonight.” 

“But,” said Joe, “how are you going to get the tires 
turned for 8492 ? She will be ready for wheeling day 
after tomorrow.” 

Р “How would you do it if the air compressor broke 
down?" 

W ell, I guess we'd have to jack the wheels in and 
out.” 

“Well, go ahead any way you like best. Get the pack- 
ing rings done tonight and the tires by the time they 
are needed.” 

Both jobs were done on time, but at what a cost! 
It was two weeks before another air hoist cylinder was 
completed. 

These are typical of some of the little things which 
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When the tires on the first engine’ 


happen frequently. Too often we enter the storehouse 
and find empty shelves. An inquiry as to whether a 
particular part had been ordered is met with a reply 
that it will be done by the twentieth of the month, when 
the general check-up takes place. 

I believe that every storekeeper should have a work- 
ing knowledge of the mechanical department, thus en- 
abling him to supply the materials on time and keep the 
wheels turning without so much grief to the mechanical 
department. 

Jim Evans, the roundhouse foreman in vour story, 
seemed to be out of luck all the way around. Jim should 
have larger sleeves so that he could tuck awav certain 
parts for emergencies. 

I do not believe in stocking the store shelves with 
materials that will in time become obsolescent, but I do 
believe every storekeeper should keep the polish off the 
seat of his pants. There is an old saying that, “When 
a workman slows up beyond reason he needs a shot in 
the arm to pep him up.’ 

We really do like the fellows in the stores, for they 
are a jolly, good-natured bunch and are willing to do 
all in their power to help us over the rough spots, 
although it must be admitted that they are partlv re- 
sponsible for our being in these spots. A lot of co- 
operation could be used to eliminate waste time and 
man-power. 

FOREMAN. 


Why So Many 
Obsolete Locomotives? 


To THE EDITOR: 

The chart reproduced in the advertisement of The 
Baldwin Locomotive Works is worthy of more serious 
thought than any other item in the January Railway Me- 
chanical Engineer. In studying it, the question that 
naturally arises is, just why has the construction of steam 
locomotives in the United States almost ceased? This 
situation cannot be charged entirely to the financial con- 
dition of the railroads. Net earnings of railroads in 
other countries have also shown a marked decline from 
the figures recorded in more prosperous days, but no- 
where has the renewal of the locomotive stock been neg- 
lected to the same extent as in the United States. In 
Great Britain, for example, approximately 4,500 new 
steam locomotives have been placed in service by the 
four main lines during the ten years from 1926 to 1935, 
inclusive. This represents about 22 per cent of the pres- 
ent locomotive stock of those railways. True, this per- 
centage of replacements is still somewhat below normal, 
but it appears huge by comparison with the 7.8 per cent 
credited to the U. S. A. during the same period. 

One thing that has been done in Great Britain might 
be applied with profit in America. I refer to the con- 
solidation or grouping of railways, which has brought 
about a greatly improved motive power situation. The 
total number of locomotives necessary to move a given 
amount of traffic has been substantially decreased, and 
what is more important, the number of different locomo- 
tive classes in use has been greatly reduced. Complete 
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and rigid standardization of locomotive types is neither 
possible nor desirable, nor would any well-informed critic 
advocate consolidating all railways into one concern, 
whether operated privately or by government, but it is 
apparent that the highest economic efficiency cannot be 
attained with our present organization involving some 50 
large systems, each purchasing engines in small groups, 
with more or less extensive differences between engines 
on adjacent lines in the same territory, and similar dif- 
ferences between successive orders for engines to be used 
on the same railway. 

American railways seem to have no great difficulty 
in finding money for expenditures, which, in the light of 
past experience, are of debatable value from the stand- 
point of net earnings. I am somewhat puzzled at the 
sight of large sums being spent in a frantic effort to re- 
tain or regain passenger traffic, which in former years, 
with higher fares and under less expensive methods of 
operation, was generally considered unremunerative, 
while at the same time the great bulk of the locomotive 
stock is allowed to drift into obsolescence. Have the 
railroad managements concluded that some other form 
of motive power will shortly supersede the steam loco- 
motive? Are they cautiously awaiting further develop- 
ments which may lower the first cost and increase the 
dependability of the oil-electric locomotive? If so, they 
had better make a careful survey of the available oil sup- 
ply before acquiring any considerable stock of internal- 
combustion engines. The known reserves of good coal 
in the ground are sufficient for an indefinite period, but 
the same cannot be said of our petroleum reserves. If 
we continue to use and waste oil at the present rate, the 
day may come in the not distant future when the increas- 
ing price of oil will force a return to coal in those 
regions where it is now unknown as a locomotive fuel. 

One of the most noticeable features of recent Amer- 
ican locomotive construction is the almost complete con- 
centration on production of units of maximum power. 
An article in the May, 1934, Railway Mechanical Engi- 
neer shows that something over 40 per cent of the steam 
road locomotives in active service during August and 
September, 1933, were of the smaller and lighter types; 
2-8-0, 4-6-0, 4-4-0, 4-4-2, 2-6-0 and 2-6-2. This would 
indicate that there is a definite place for efficient engines 
of medium power in present-day railroad operation. The 
large number of middle-aged, semi-obsolete big engines 
running about the country at the head of abbreviated 
trains only serves to confirm that indication. But the 
requirements cannot be filled properly by engines whose 
average age runs from 25 to 30 vears. Vast savings in 
maintenance and fuel costs could be realized by replacing 
these old-timers, not with remodeled big engines working 
far below their nominal capacity, but with new engines 
specifically designed for the required power output. 

Some railways, which are too well known to require 
enumeration, have a stock of switching locomotives 
which is sadlv out of date. Saturated engines, with slide 
valves and Stephenson link motion, conforming to the 
accepted practice of 30 to 35 years ago, may still be 
found at work in more than one vard. I have in mind 
one large western railway, which has not bought a new 
steam switching locomotive in more than 20 vears. Its 
yard work is largely performed by old 2-8- 0 engines, 
long ago retired from road service, some of which date 
back to the middle nineties. Having light axle-loads 
and any amount of plav in their running and driving 
gear, these engines are easy on the track and take curves 
and switches with facility. Superheaters have been ap- 
plied to them, and their owners are no doubt convinced 
that great savings are realized bv prolonging their lives 
indefinitely. Without going very deeply into the eco- 
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nomics of the question, one has only to observe the per- 
formance of these ancient Consolidations and then con- 
trast it with the work of up-to-date 0-6-0 and 054 
locomotives on neighboring lines, to conclude that great 
improvement is possible, putting it very mildly. 

Sooner or later, something will have to be done abou 
that 62.5 per cent left over from pre-war days. The loco- 
motive builders, whose very existence is at stake, have 
been hammering away on this subject for a long time. 
It is encouraging to note the support they are receiving 
from the Railway Age. 

Wa. T. Hoecker. 


Bootleg 
Tool Steel 


To THE EDITOR: 

Some months ago I had an opportunity to visit a shop 
at a distant point on our line and in the course of my 
trip through the plant saw a man operating a heavy duty 
lathe. It struck me that I had seen him somewhere and 
I walked around to a point where I could get a good 
look at him and the work he was doing. 

The operator was none other than Slim Wheaton, who 
had worked over on the “East End" about 16 years agv. 
By way of opening a conversation and to determine if 
he remembered me, I casually walked over to his ma- 
chine and said: "Judging from the speed of the machine 
and the color of the chips, I see you are running her in 
‘high’ today.” 

Slim straightened up and turned his head momentarily 
to discharge an overload of “Star” juice and replied. “It 
is easy to take a cut that is a cut and run her in high 
when vou have tool steel like that.” 

“It looks just like any other tool steel from here." | 
replied. 

"Well, Mister, you are badly fooled if you are going 
to judge a tool steel by looks, because performance 1s 
what that kind of steel is famous for.” 

“If it is as good as you say it is, Slim, I wish vou 
would tell me all about it." 

He proceeded to tell the whole story. He got the steel 
from a former buddy who was previously cut off in a 
force reduction and went out to the oil fields and found 
it in use there on heavy oil well tools. He liked it s 
well that he just didn't bother to throw out three or four 
pieces that happeued to be in his kit when the work in 
the oil fields ended. 

When he returned home he told Slim about his experi- 
ences and praised the tool steel enough to get Slim 
curiosity aroused to the point that Slim borrowed it 
from him and liked it so well that he was using it exclu- 
sively. His only worry seemed to be what was he to 
do when it was used up. 

It is just as natural for good mechanics to gravitate 
to good tools as it is for water to run down hill. There 
are a number of good tool steels that will pay for them- 
selves many times over before they are worn out or 
used up. 

OBSERVER. 


BeLIEvE Ir ов Nor—The Norfolk & Western vouches for this 
one. А little girl on one of their air-conditioned trains, on a 
blistering hot afternoon, looked out of the window and remarked: 
“Those boys out there certainly picked a cool day for swimming.” 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Prompt Results From Convention Attendance 


I have been impressed, too, with the rapidity with which ideas 
and devices discussed in associations like the International Rail- 
way Fuel Association and the Traveling Engineers Association 
find their way into practice. Evidently a considerable proportion 
of those in attendance go home and promptly test under their 
own conditions the things which they have heard discussed. 


Technical Graduates on Railroads 


I feel that one of the crying needs of the railroad industry is 
to bring in young men and to give such as are brought into the 
industry a broader line of instruction and guidance than has 
characterized the efforts of the industry in the past. I have in 
mind particularly technical graduates. It is my belief that tech- 
nical graduates should be used by the railroads in other than 
engineering activities, as well as these. 


Robbing Dead Engines 


I like the Walt Wyre stories. While they may be a little 
exaggerated, anyone who has worked in a roundhouse can cer- 
tainly enjoy reading them, since there are many situations in 
them that are encountered by roundhouse foremen. For example, 
last month I was on the day foreman’s job. The storehouse not 
having material, it was necessary to rob three dead engines so 
that the other engines might be kept in service. A lot of extra 
work for a little material! 


Use Your Head 


We find the "Kid Glove Foreman" (January, 1936, page 34) 
working at the tramming of the drivers when he should have 
been overseeing or supervising. A supervisor should realize that 
whenever he elects to do the work no one is supervising his gang. 
While he may be making great headway on that particular job, 
the rest of the plant is literally going to hell. It takes a long 
time for some foremen to learn that the work belongs to the 
craft and that his business is to see that they are doing the work 
in an approved manner. 


Many Supervisors Isolated 


The supervisory forces located in the large railroad centers 
where they have an opportunity to visit with their neighbors and 
exchange ideas, or where there is a railway club, at the meetings 
of which good papers are presented and discussed on practical 
and technical subjects, have an advantage over the supervisor at 
the small town division point. The latter never gets out or 
sees anyone with whom he can exchange ideas or learn of the 
new mechanical appliances or devices that have been recently 
developed, unless some supply man comes along, and most of 
these have only been making the headquarters! towns in the 
last few years. 
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As for the hat stomping (“The Kid Glove Foreman,” January, 
1936, page 34). I have seen that done more than once and 
always considered it so ridiculous that I have always felt that 
no matter what I lacked in other respects, I would never be 
that kind of a foreman. Еогетеп should ever be the coolest 
men on the job in every case, and especially in emergencies when 
the job is either won or lost in the course of a very short time. 
Anger drives out reason and always does more harm than good, 
and if the foreman has a few enemies it gives them a great deal 
of satisfaction "to get under his hide" and watch him literally 
“paw himself a hole in the floor,” as one wag so aptly put it. 


“Shimmying” 

As regards Mr. Allen’s article on rough riding (page 24, 
January issue), I believe he misses his step when he terms shim- 
mying of a car due to one or two defects—eccentric wheels or 
clearance on truck chafing plate. Among truck men, the shimmy 
refers to just one thing—side shake due to wheels turned to the 
A. R. A. standard taper attempting to center on the track, with 
the result that they hunt or climb one taper and then the other, 
resulting in a twisting motion of the truck as one flange or the 
other hits the rail, which is communicated to the car with con- 
sequent unpleasant sideward vibration. The only corrective action 
anyone has found is to replace the outside pairs of wheels of 
truck where the shimmying occurs, which is an expensive pro- 
cedure. It seems that very little wear is necessary to produce 


the shimmying condition. 


GEORGE KRABIAN , WHILE. 


DRIVING HIS CAR WAS STRUCK 
BY His OWN TIRE / ЕВЕЗМО. CALIF. 26 


For explanation see page 134 
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With the 


Car Foremen and Inspectors 


Tool for Slitting 
Air Brake Hose 


It is common practice on quite a number of roads to 
apply sections of scrap air brake hose over various rods 
in the clasp-brake mechanism of passenger car trucks 
with a view to eliminating objectionable noises and also 
reducing the wear of these rods in metal guide brackets. 
In making these hose-guard applications, the hose are 
usually cut to the required length and slit with a 
hand-knife. They are then applied over the brake rods 
and wired in place, the guide brackets being widened 
where necessary to accommodate the increased diameter 
of the hose guard. 

The hand slitting operation is a difficult one, owing 
to the tough material of which air brake hose is made, 
and there is also more or less danger of hand injuries 
in the operation. To overcome these difficulties, an in- 
genious device has been developed, as shown in the 
illustrations, and is now being used at the Omaha shops 
of the Union Pacific. 

Perhaps the best idea of the construction of this device 
can be obtained from the view which shows it in the 
open, or unloaded, position. It consists of two 14-in. 
base angles B 25 in. long, bolted together and held in 
the vise, with a hinged l-in. pipe section P and a 3$-in. 
by 116-іп. guide bar С which are always parallel and 
held in the upper position shown by means of the coun- 
ter spring C. The slitting head H, moving freely on 
guide bar G, is provided with double handles and a knife 
edge which extends down into a groove cut along the 
top center line of pipe P. 

In operation, the hose to be slit is applied over pipe 
P with the head H in the extreme left position and the 
parallel guide bar and pipe pulled down until the hose 
is compressed over holding dogs D D. The locking 
handle L is then swung upward and over the ends of 
pipe P and guide bar G so as to lock them in place. The 


A tool used at the Omaha shops in slitting air-brake hose for use as 
brake-rod guards 
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operator stands at the right of the device and, by means 
of a single quick and strong pull on the handles, the 
hose is slit the full length and the momentum oí the 
head H releases locking handle L, the guide bar an 
pipe fly up under the action of the spring mentioned, 
and the hose can be readily removed from the device. A 


The tool in the closed position with a hose slit for about one-half 
its length 


l-in. angle 4, hinged on the left, is designed to be locked 
in handle L when the latter is in the upper position and 
serve as an additional holding feature on the hose. It is 
necessary to use this feature only when a second cut is 
to be taken in order to widen the slit and permit applying 
the hose guard around a brake rod of smaller diameter. 


How Passenger Trueks 
Cushion the Jolts 


By separating the compact assembly of springs, rods, 
brake riggings, etc., of the passenger car truck into 
its component parts, the functions of the various 
springs, etc., can be easily understood. The spring 
system can be separated into two main parts: First, the 
spring assembly that takes up the jolts between the track 
and the truck frame, and, second, the spring assembly 
that acts as a buffer between the truck frame and the 
car body and thus allows the car body to "float" on 
springs suspended from the truck frame. 

The truck frame and springs with the center form 
assembly removed are shown in Fig. 1. А jolt from a 
track irregularity passes into the wheel and thence into 
the journal box which slides up and down in the 
pedestal guides. An equalizer bar rests across the top o! 
the two journal boxes of adjoining pairs of wheels and 
moves up and down with the boxes. A coil spring (the 
equalizer spring) takes up this motion and acts as à 
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Fig. 1—Truck with equalizer bars and springs in place—Center form and bolster springs removed 


cushion between the equalizer bar and the truck frame. 
The position of this coil spring (one-third of the dis- 
tance between adjoining wheels) causes the equalizer 
bar to act as a lever and thus equalize the weight car- 
ried on each pair of wheels. 


Fig. 2—Center form supported by bolster springs suspended from 
the swing hangers 


The center form and elliptic springs which cushion 
the car body from the truck are shown in Fig. 2. This 
assembly is suspended from the truck frame by the 
four stirrups at the corners which are called swing 
hangers. Each swing hanger supports an elliptic spring 
(sometimes caller a “bolster spring") to which are 


fastened the center form with the center plate on which 
the car body rests. 

The side arches connect the ends of the two bolsters 
of the six-wheel truck and support the side bearing 
rollers which prevent the car body from tipping by 
pressing against the side of the car frame. A “king 
pin" or pivot secures the car body to the center plate. 
'The complete assembly of springs and parts in one de- 
sign of a modern passenger car six-wheel truck is shown 
in Fig. 3. Thus we see that there are two complete 
spring systems operating in series between the truck 
wheels and the passenger car body. The coil spring 
system cushions rail shocks to the truck frame and the 
elliptic spring system still further cushions any shocks 
and dampens any vibrations which would otherwise be 
transmitted to the car body. 


Odd Passenger 


The latest in the transient world is the hobo snake. The 
Louisville & Nashville reports that it has heretofore been hon- 
ored by being used as a means of locomotion by tramp dogs, 
cats, roosters and pigeons, but that it had never met a tramp 
snake until recently when a two-foot rattler was discovered rid- 
ing on the coal tender of a southbound passenger train. A deep 
student of transportation matters, the serpent was making his 
way over the coal pile toward the engine cab when colored 
Fireman Enoch Fluker saw him. The rule book doesn't cover 
the matter of snake passengers, but Enoch has his own ideas 
on the subject; and the snake unwisely added insult to injury 
by making a sneering noise with his rattle. Aggrieved, Fire- 
man Fluker fed him a fast one with the edge of his scoop and 
the snake rapidly became mincemeat. 


Fig. 3—Modern passenger car truck with center form and bolster assembled in place ready for service 
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The New Haven 


Readville Wheel Shop 


In order to control the quality of workmanship and to 
assure conformity with standards established by the 
A.A.R. the New York, New Haven & Hartford has 
centralized all of its wheel and axle work for the entire 
system at its Readville, Mass., wheel shop. In a plant 
equipped with modern facilities for handling wheels and 
axles an average force of 20 to 22 men perform the 
operations necessary to turn out an average of 50 pairs 
of wheels, ready for service, each working day. 

The arrangement and character of the facilities at 
Readville may be seen by referring to the shop layout 
drawing and the illustration accompanying this article. 
The wheel shop is housed in a brick and steel structure 
75 ft. by 200 ft. in size, of ample headroom to permit 
efficient handling by overhead hoists, and provided with 
an abundance of natural light. А standard-gage shop 
track serves one side of the shop where as many as five 
cars may be spotted at a time for the unloading of 
wheels arriving at the shop from outlying points or the 
loading of finished wheels which are ready to be shipped. 
The shop track is on the north side of the building and 
along this entire side there is a two-ton Shepard mono- 
rail crane runway. On the east side of the building there 
is a single-girder traveling crane with a span of about 
20 ft. which serves the area along the east wall where 
wheels are stored. The monorail runway outside the 
shop connects with a similar runway in the shop through 
a door near the west end of the shop. The inside run- 
way serves all of the heavy machines along the north 
wall and terminates at a door at the east end of the 
shop. These two runways and the traveling crane at 
the east end are designed so that either of two monorail 
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At the left—a pair of finished wheels being 
loaded into a car by the monorail crane; 
Above—one of the monorail travelers on the 
bridge crane at the east end of the shop 


travelers, each of two tons capacity and controlled by 
an operator in a cab on the traveler, may run out onto 
the traveling crane at the end of the shop at two points— 
at the ends of both the inside and outside runways. When 
a traveler is on the bridge girder of the traveling crane 
all of the movements of the crane—longitudinally along 
the runway, transversely along the bridge girder and 
the hoist movements—are controlled electrically by the 
operator. 

This monorail system, together with independent hoists 
and swinging cranes at individual machines throughout 
the shop, provides facilities which make it possible to 
handle mechanically practically all of the shop operations 


Transporting an axle by hand 
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Defective wheels are unloaded from the cars on the through track 
outside the shop 


necessitating the movement of wheels or axles from one 
point to another. 


Machine Tool Arrangement 


The shop building is divided longitudinally into three 
bays, a north and south bay each 30 ft. wide and a center 
bay 15 ft. wide, all 200 ft. long. In the north bay there 
are two doors, one in the north wall approximately 50 
ft. from the west end of the shop and one at the east 
end of the bay. The heavy machinery is located in this 
bay. Along the north wall there is a Niles 300-ton 
single-end demounting press to the left of the door and, 
to the right, a 36-in. Norton car wheel grinder. Toward 
the east end of the bay, from this point, there are, re- 
spectively, two Sellers 42-in. car-wheel lathes, a Niles 
250-ton double-end mounting press and, at the northeast 
corner, a Niles 36-in. car-wheel boring mill. 

In the center bay, from west to east, in order, are a 
Putnam axle lathe, a Putnam journal lathe, three Put- 
nam axle lathes, a Putnam journal burnishing lathe and 
a Putnam 36-in. car-wheel boring mill. 
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A view in the opposite direction showing the monorail switch into 
the shop in the halfway position 


The south bay has outside doors at both ends of the 
building. The west half of the bay has been set aside 
for the servicing of roller bearings and most of the east 
end of this bay is used for the storage of cast-iron 
wheels. At the center, adjacent to a wash and locker 
room, is a furnace used for preheating axles preparatory 
to building up worn collars by welding. 

With the exception of the hydraulic mounting and 
demounting presses all of the machine-tool equipment of 
this shop has been in service less than 10 years. 


Shipment and Inspection of Wheels 


When a pair of wheels is removed from a car at any 
point on the New Haven because of a defect the inspector 
or foreman responsible for its removal attaches a tag 
to the axle. One of these tags is shown in an illustration. 
Upon the tag is recorded the identifying data, dimensions 
and a symbol which indicates the defect which caused its 
removal from service. A form, also shown, is filled out 
at the point of removal. This form shows the symbols 
indicative of wheel and axle defects as well as the wheel 
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The location of facilities in the Readville Wheel Shop 
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Car wheels are ground here 
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The heavy machinery bay 


records such as serial numbers and the number and 
initials of the car from which removed. Five copies of 
this form are filled out at the shipping point, three of 
which are sent to the wheel shop, one retained by the 
shipper and one sent to the auditor of disbursements. 
After the wheels are received at the wheel shop and 
inspected the additional data is filled in on the three 
copies and two copies are sent out by the wheel-shop 
foreman—one to the stores department and one to the 
auditor of disbursements. From the two copies received 
by the auditor of disbursements—one from the shipper 
and one from the wheel shop—the correct billing repair 
cards are made out. 

When defective wheels or axles, are received at the 
wheel shop they are first carefully inspected by the wheel- 
shop inspector who uses standard A.A.R. gages to deter- 
mine whether or not the shipping tag accompanying the 
wheels is correctly filled out as to defects and dimensions 
as well as to determine whether there may be additional 
defects not discovered by the inspector who caused the 
wheels to be removed. The wheel-shop inspector’s re- 
port not only serves as the basis of determining the na- 
ture of the repairs needed but also to record the actual 
condition and dimensions of incoming wheels and axles 
so that a comparison of the inbound shop inspector’s re- 
port and the report when the wheels leave the shop 
will provide an accurate picture of what happened to the 
wheels while they were passing through the shop. By 
these records the service life and performance of wheels 
and axles may be watched and failures in service due to 
unsatisfactory workmanship reduced to a minimum. 


Analysis of Operations 


The wheels and axles which come to the Readville 
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The center bay looking east 


Shop for repair and the work which is performed upon 
them may be segregated into four general groups: 


GROUP A—CAST-IRON WHEELS 
1—Serviceable axles with condemned wheels. 
2—Condemned axles with serviceable wheels. 
3—One wheel condemned; the other serviceable ; axle 
O.K. 

4— Axles serviceable with wheel treads to be reground. 
5—Wheels serviceable with journals to be re-turned. 
6—Boring of new or second-hand cast iron wheels. 


GROUP B—STEEL WHEELS 
1—Serviceable axles with condemned wheels. 
2—Condemned axles with wheels serviceable. 
3—One wheel condemned; the other is serviceable; 

axle O.K. 

4—Wheel treads to be re-turned. 
5—Wheel treads to be reground. 
6—Journals to be re-turned (mounted wheels). 
7—Boring new or second-hand steel wheels. 


GROUP C—AXLES 
New and second-hand axles (without wheels). 


GROUP D—WHEELS WITH ROLLER BEARINGS 

1—Wheels condemned. 

2—Axles condemned. 

3—Treads to be re-turned or reground. 

4— Wheels and axles O. K.; roller-bearing repairs. 

The above items in the four groups represent the 
most common conditions affecting wheels removed from 
service and sent to the shop. When they arrive at the 
shop they pass through various movements and opera- 
tions depending upon the nature of the defects or re- 
pairs needed. These movements have been tabulated in 
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One of the two car wheel lathes 
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Table I which is an analysis of each of the several con- 
ditions outlined in Groups A to D. For example in 
Group A the first condition (designated A-1) is that 
of a case where a pair of wheels is received at the shop 
with a serviceable axle and both wheels condemned. 
Reference to A-1 in Table I will indicate that the wheels 
are pressed off from the axle, the wheels sent to the 
scrap pile and the axle sent either to the axle lathe for 
re-turning or to the burnishing lathe for rerolling. Like- 
wise each reference, such as A-2, B-3, C, and D-4, in 
Table I refers to a like numbered condition under 
Groups A to D. 


Two forms used in connection with wheel work, the larger being a 
shopping record of wheels sent to shop and the tag, indicating the 
2 defects, which is attached to the axle 


A study of Table I will show that the work of the 


‚ Shop consists of handling (a) wheels and axle, mounted ; 
+ (b) wheels, unmounted and (c) axles, unmounted. 


Mounted wheels come in for re-turning or regrinding 
the treads or to have the journals re-turned and bur- 
nished. Wheels such as these are picked up from the 
car, after inspection and checking, and transported either 
to the wheel grinder, wheel lathe or journal lathe by 


Table I—Movements of Wheels and Axles Through Shop 


Wheels 
mm 
Group Hyd. Press 1 2 Axle 
A-1 Demount Scrap Scrap To axle lathe or 
burnishing lathe 
A-2 Demount To second-hand storage or bor- Scrap 
ing mill, as required. 
A-3 Demount Scrap Same as To axle lathe or 
under A-2 burnishing lathe 
po owes * To Norton Grinder (with wheels) 
AS 0 ..... With axle) To journal lathe 
Деб 00 x osse Storage to Boring Mil .......... 
B-1 Demount Scrap Scrap To axle lathe or 
burnishing lathe 
B.2 Demount To second-hand storage or bor- Scrap 
ing mill, as required. 
B-3 Demount Scrap one wheel and send other To axle lathe or 
to storage burnishing lathe 
В-4  J  ...... To wheel lathe with wheels) 
В5 ам To Norton Grinder with wheels) 
B6 D. ...... With axle To journal lathe 
B-  ...... Storage to Boring Mill .......... 
[MEC LO Ln Axle lathe to 
burnishing lathe 
to storage 
D-1 Demount Scrap Scrap To roller bear- 
ing department. 
D3 Беш qoM qon E (with wheels) 
Ps роу о wheel lathe or grinder wit 
0-4  ...... (Delivered direct to roller-bear- — — .......... 


ing dept.) 


one of the monorail travelers and, when completed, are 
taken out the other end of the shop and loaded on a car 
for shipment. Wheels requiring demounting are deliv- 
ered by the crane at the demounting press. The de- 
mounted cast-iron wheels go either to second-hand stor- 
age or to scrap. In either case they are handled by the 
crane—to a car on the service track spotted for scrap 
loading or to the southeast corner of the shop. The 
axles, if they require re-turning to true up journals or 
wheel seats are delivered by the crane to one of the 


Table II—Readville Wheel Shop Production 


Castiron wheels bored (new) l 
Cast-iron wheels bored (second-hand) § 
Steel wheels bored (new) __ }.................................... 
Steel wheels bored (second hand) Й 
Axles machined (new)—Turned апа burnished | 


Axles machined (second-hand)— 
heel seats and journals turned, journals burnished 
Mounted cast-iron wheels, treads ground, раїгз.......................... 
Mounted steel wheels, treads turned, раїгз.............................. 
Mounted steel wheels, treads ground, раїтз.............................. 
Castiron wheels demounted, раїгз...................................... 
Steel wheels demounted, pairs.......... еек eee 
Cast-iron wheels, mounted, раїгз........................................ 
Steel wheels mounted, pairs...... 6... cece cece ee ccc ete ases 
Journal turned and burnished on mounted wheels, pairs.... 
oller bearing wheels serviced, pairs.............. 
Eight-hour days worked 
Average number of men in wheel shop during mont 
Average number of pairs of wheels turned out of shop per day.. 
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1 2 3 4 5 6 7 
1.158 962 1,546 1,796 1,120 1,204 1,702 
207 284 168 163 249 116 345 
786 476 894 999 741 778 1,241 
49 38 41 39 15 28 107 
207 237 277 260 244 258 372 
20 81 62 34 18 9 54 
662 775 819 929 803 821 1,159 
212 113 209 307 142 93 199 
574 538 767 954 596 660 858 
98 146 73 85 87 110 170 
217 225 257 281 167 145 428 
31 56 44 51 27 18 33 
25 20 24 26 22 21 25 
20 20 20 20 20 20 20 
39 52 55 56 44 50 63.8 
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four axle lathes, thence to the burnishing lathe to have 
the journals rolled and finally are placed in a pile ad- 
jacent to the burnishing lathe where the boring mill men 
"mike" the wheel seats and mark the axle so that the 
mounting-press operators may select the proper wheels 
(similarly marked) for mounting. All second-hand 
axles, whether they require truing or not, are burnished 
before being returned to service. New axles are worked 
through the shop as required. 


In the case of unmounted steel wheels the second- 
hand wheels are transported from the demounting press 
to second-hand storage and the condemned wheels to 
the scrap car. The boring-mill operators draw from the 
new or second-hand steel or cast-iron wheel storage for 
wheels to bore for mounting. Wheels are mated by 
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А set of standard gages and micrometers used т wheel work—Among 

the gages shown are: the A. A. R. standard wheel gage, worn-through 

chill gage, wheel contour gage, journal fillet gage, tread worn-hollow 
gages and remount gages for cast-iron and steel wheels 


tape size and are bored to dimensions taken from the 
axle on which they are to be mounted. The boring-mill 
Operator measures both wheel seats on the axle and 
places a different chalk-marked number on each wheel 
seat. A wheel is then bored to fit each wheel and the 
wheel carries a number corresponding to that marked 
on the wheel seat by the operator. The tolerances and 
mounting pressures recommended by the latest A. A. R. 
Wheel and Axle Manual are adhered to. After mount- 
ing, the wheels are checked by an inspector before ship- 
ment and the wheelshop record previously mentioned is 
completed. 


Shop Production 


Some idea of the productive capacity of the machine 
tool units in the shop may be gained from the following 
list giving the output from one machine, in each case, in 
an eight-hour day: 


Steel wheels: turned. clics rere men 9 pairs 
Axles turned 16 
ournals trued on mounted ұһее]5................... 12 pairs 
eurnals roled ..........5...5 n n esee 2 39 pairs (35 axles) 
tiron: wheels bored. sucses крае rn 66 
Wheels mounted. Уа» ome nri ооо 55 pairs 


In addition Table II shows the production record of 
the Readville for seven months, six of which were con- 
secutive months during 1935 which were typical of the 
operation under then existing conditions and the seventh 
month one of nearly maximum potential output without 
material addition to the force. 
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Are Interchange 
Rules 68 and 84 Fair? 


By H. A. McConville* 


The intent of the A.A.R. code of interchange rules, cov- 
ering repairs, inspection, etc., of freight and passenger 
cars, is presumed to be fair and equitable to all con- 
cerned. With this thought in mind, we find the various 
committees of the association, from year to year, modify- 
ing the rules to meet changing conditions, rectifying any 
apparent irregularities or unfairness. To my mind there 
still remain in this code two rules that, being interpreted 
as they now are as handling-line responsibility, are mani- 
festly unfair to the railroads. I refer to Rule 68, which 
covers slid flat wheels, and Rule 84, pertaining to cut 
journals. 

In propounding controversial questions of this nature, 
the proponent should be in position to sustain his con- 
tentions with basic facts, hence I submit the following 
factual statements. 

Rule 68—Slid Flat Wheels. There are three attribut- 
able conditions, which are mainly responsible for sliding 
wheels under cars. First, inoperative air brakes, due 
solely to some mechanical defect in the brake mechanism. 
Second, improperly proportioned or adjusted brake rig- 
ging. Third, moving cars with hand brakes set up too 
tightly. 

Of these three conditions, inoperative air brake mech- 
anism is by far the predominating factor in producing 
slid flat wheels. Fortunately, due to improved shop prac- 
tices and inspection requirements, slid flat wheels as the 
result of the second mentioned cause are almost nil. The 
final factor—operating cars with hand brakes set—no 
doubt accounts for numerous slid flat wheels, especially 
in hump yards, mountainous country and other abnormal 
track conditions. 

Since the first two mentioned factors are always con- 
sidered owner's responsibility, and the rectification there- 
of is properly chargeable to car owners, any resultant. 
damages from these conditions should likewise be charge- 
able to the car owners. Hence, in fairness to all con- 
cerned, Rule 68 should be modified to read: "Charges 
for renewal of wheels account of slid flat, when ac- 
companied by charges for repairs to air brakes or brake 
rigging, will be rendered against car owner; slid flat 
wheels under any other conditions will be considered 
delivering line responsibility.” 

Rule 84—Cut Journals. This defect is invariably the 
result of some defective condition in the journal, journal 
brass, or other contained part of journal boxes or trucks, 
or of inferior packing. Repairs to any of these, separately 
or collectively, are properly chargeable to the car owner, 
except when associated with derailment, accident or when 
the journal is cut. The parts that most vitally affect the 
lubrication of the journals are more or less concealed 
from view, and the repacking date as stencilled on the 
car, and for which the car owner is responsible, is a 
literal guarantee that the condition of all journals and 
contained parts is good. Hence car inspectors are only 
required to give these parts the customary casual inspec- 
tion in train yards and on interchange tracks. Con- 
tributing factors that might be in an embryonic stage of 
development of hot box trouble would not be obvious 
at the time of inspection, but may later develop a cut 
journal. As the rules do not require a general inspec- 
tion of journals and contained parts within the pre- 
scribed time limit specified in Rule 66, I would suggest 
that rule 84 be modified to read: “Car owners will be 


* Chief car inspector, Louisville & Nashville, Montgomery, Ala. 
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responsible for cut journals on their cars, except when 
caused by derailment.” 

I reiterate my statement that these rules as now in 
effect are unfair to the railroads. I say this because the 
railroads must assume the responsibility for these two 
defects on all cars in transit on their lines, regardless of 
the length of time such cars have been in their possession. 
You may readily appreciate the magnitude of this re- 
sponsibility, when vou consider that there are nearly half 
a million private line cars operating on the rails of the 
railroad companies of this country, the owners of which 
assume no responsibility, notwithstanding that many of 
them may have inadequate, incompetent or no repair or 
inspection forces. 

With this in mind you may conceive the staggering 
amount of unfair maintenance costs imposed on the rail- 
toads by these two rules. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Mechanical 
Division is called upon lo render decisions on a large 
number of queslions and controversies which are sub- 
mitted from lime lo time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Temporary Repairs, Substitution 
of a Different Type of Truck Bolster 


A St. Louis & O’Fallon car was shopped by the Peoria 
& Pekin Union on account of a broken cast-steel truck 
bolster. A Simplex structural steel bolster was applied 
and bill rendered against the owner in accordance with 
Item 188-B of Rule 101, in effect during 1934. P. & 
P. U. defect card was attached to car for labor only, for 
correcting the wrong repairs. The St. Louis & O'Fallon 
took exceptions to the charge rendered for material, con- 
tending that the Simplex truck bolster applied consti- 
tuted temporary repairs only, and requested additional 
defect card to cover wrong material. This was declined 
by the P. & P. U. The St. Louis & O'Fallon contended 
that the third paragraph of Rule 87 applies for the 
deus that the repairs made were of a temporary nature 
only. 

The improper truck bolster was removed and a bolster 
standard to the car applied, the car being considered un- 
safe to handle with bolster applied by P. & P. U. for 
following reasons (based on the facts set forth in the 
joint evidence statement submitted) : 


A—Excess column guide clearance permitted a side movement 
of car body of approximately 3% in. This would cause coupler 
to be out alignment and did not permit proper coupling to other 
cars. 

B—The excess height of side bearing eliminates side-bearing 
clearance. 

C—The oversized centerplate permits the car body to shift 
approximately 34 in. in any direction and places undue strain 
on the center pin. 

D—The slight difference in depth of center plates, prohibits 
body-bolster center plate from proper contact with the bottom 
center plate. 

E—The 34-in. boss around the center-pin hole in truck holster 
makes it impossible for body center plate to have proper bearing 
surface. It rides the collar or boss of bottom center plate, and 
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does not have full bearing surface of a center plate with a flat 
bearing surface. 

F—Elimination of rollers from Simplex bolster provides an 
unsatisfactory bearing surface. 


In addition Simplex truck bolster measures 8 ft. 1 in. 
overall length while standard bolster measures 7 ft. 6 in. 

The Peoria & Pekin Union contended that while the 
Simplex bolster was slightly longer than the cast-steel 
bolster removed, the center plate was an A.R.A. standard 
having a 12-in. bowl with 114-in. flange that it was used 
to expedite movement of this loaded car, that the work 
was performed in a workmanlike manner and that the 
car carried its load to destination and later returned 
home empty and that the bolster could have continued its 
service indefinitely had not the owner desired to remove 
it and apply a standard bolster. This road considered 
that it had complied with the requirements of Rule 88. 
utilizing its stock material to expedite the movement of 
a loaded car, and applied a defect card covering “Labor 
Only” for correcting wrong repairs. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: “The evidence in this case indicates the 
bolster applied was unsuitable for permanent use under 
the car in question and can only be considered as tem- 
porary repairs. The contention of the St. Louis & 
O'Fallon Railway is sustained."— Case 1745, Rule $7. 
St. Louis & O'Fallon vs. Peoria & Pekin Union, 


Charge for Application of 
Brake Beam Safety Guard Rivets 


The Denver & Rio Grande Western charged the Kansas 
City Southern for labor of removing spring planks in 
order to apply brake-beam safety guard rivets, and K. C. 
S. objected to the labor of removing the spring planks. 
claiming that this was unnecessary. The K. C. S. stated 
that, by properly jacking the truck it was possible to 
apply these rivets without removing the spring plank as 
there is sufficient clearance for the rivets to be driven. The 
K. C. S. claimed it did not receive similar charges from 
other lines on this same equipment. The D. & R. G. W. 
contended that rivets could not be properly applied to 
cars of the construction of those owned by K. C. S. 
without either removing the spring planks, placing the car 
over a pit or securing the trucks to the car body and 
jacking the entire car, including the trucks, high enough 
to permit the operation of an air hammer from under- 
neath the spring plank. It maintained that Item 98, 
Rule 107, applies only to jacking a car for removal of 
the truck or to secure sufficient space between the truck 
and the car body to make the repairs mentioned in Item 
99, Rule 107, and that when necessary to remove any 
part of the car, not secured with rivets but necessary to 
apply rivets, Item 307 will apply and that repairing 
companies are not required to jack and block the trucks 
after removal from the car, in order to apply rivets, but 
instead may remove the part and charge the labor speci- 
fied in Rule 107. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: “It is common practice to R. & R. rivets 
referred to without removing spring plank from truck 
and charge should be so confined. The total labor for 
jacking, however, should not exceed one hour per end 
of car in cases where jacking is necessary. The con- 
tention of the K. C. S. is sustained.—Case No. 1746. 
Rule 107, Kansas City Southern vs. Denver & Rio 
Grande Western. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Omaha Locomotive 
Shop Kinks 


Among numerous effective labor-saving methods used at 
the Union Pacific locomotive shops, Omaha, Nebr., spe- 
cial mention may be made of the practice followed in 
wheeling locomotives. This consists, as shown in the 
illustrations, of assembling the driving wheels, rods, 
binders, shoes and wedges, brake beams, hangers, etc., 
in place so that after the locomotive is wheeled, the sub- 
sequent finishing operations can be performed easily and 
in a very short time. | 

While this idea in the wheeling of locomotives is Бу 
no means new, it differs in a number of important par- 
ticulars from the practice followed on most other roads. 
In the first place, the wheels shown are for a Union 
Pacific 9000-class, 4-12-2 type locomotive, the only loco- 
motive with 12 coupled driving wheels used in this coun- 
try up to the present time. The locomotive has three 
cylinders, the inside one being connected through a 
suitable piston, crosshead and main rod design to the 
inside crank axle of the No. 2 pair of wheels. The 
counter-weights on this crank axle and also the front 
end of the inside main rod are shown in one of the 
illustrations. Obviously it is much easier to apply this 
inside main rod to the crank axle before, rather than 
after, wheeling the locomotive. 

The general practice in wheeling locomotives by this 
method is to set the reconditioned driving wheels and 
boxes on the wheeling pit track, tram the wheel centers, 
apply the side rods as a coupled unit by means of a 
special chain suspension from the traveling crane and 
apply the inside main rod. A cross rail is applied in 
front of and one back of each pair of wheels, and a 15- 
in. channel, 56 in. long is placed across these rails under 
each driving box. On each channel is placed two 6-in. 
by 8-in. wood blocks, 12 in. high, with smaller wood- 
shim blocks on top, to support the binder at the proper 


height, in other words just touching the bottom of the 
driving box. The shoes and wedges are assembled in 
place and held in the driving box shoe-and-wedge ways 
by small wooden wedges. The brake beams and hangers 
also are assembled in place, being supported on wood 
blocks, and the upper ends of the hangers are tied against 
the driving wheels. 

The front and back trucks are then set in place and 
the locomotive brought down the shop and spotted over 
the wheels, using the shop crane. The application of 
the inside main rod before wheeling introduces a slight 


How the binders and brake rigging are blocked up ready for wheeling 


complication in that the rod operates through a frame 
crosstie and guide yoke, and consequently the front end 
of the main rod must be raised and inserted through 
this guide yoke as the locomotive is lowered. This is 
accomplished by means of a chain-falls, suspended from 
the barrel of the boiler and used to keep the rod end at 


The driving wheels and trucks of a U. P. 9000-class locomotive—Rods are applied before wheeling 
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the proper height as the locomotive is being lowered. 

One of the great advantages of this method of wheel- 
ing is substantially reduced work in applying binders. 
The locomotive is lowered until the frame pedestal toes 
are forced down into the binder fit under sufficient pres- 
sure to spring the supporting cross channels slightly. 
The binder nuts are then easily applied and tightened 
and the binders are nearly up. The locomotive, after 
being raised slightly to remove all blocking, is then low- 
ered until its weight rests on the driving-box spring 
saddles and the front and back trucks, Final driving up 
of the binders, tightening the binder nuts, applying brake 
rods, etc., is then an easy matter. 


Setting Eccentric Cranks 


A quick and accurate method of setting the eccen- 
tric cranks on driving wheels having hollow-bored axles 
is shown in the illustration. The particular wheels in^i- 
cated are the main wheels for a Union Pacific 9000- 
Class locomotive, and being of the three-cylinder design, 
this locomotive has three cranks set 120 deg. apart. This 
same jig with a slight modification can however be used 
in setting the eccentric cranks on the conventional two- 
cylinder locomotive having the crank pins 90 deg. apart. 

The jig consists of a 2V5-in. steel shaft, 132 in. long, 
which extends all the way through the hollow axle, with 
an extension a little less than 3 ft. long on each side to 
accommodate sliding arms for checking the crank arm 
position. The main shaft is centered in the axle bore 
by means of two threaded cones, one of which is usually 
held stationary and the other drawn toward it by turn- 
ing with a spanner wrench. This centers the shaft ac- 
curately in the axle bore. The inside arm А is an ac- 
curate sliding fit on the shaft. It is held in a fixed an- 
gular position by means of a sliding key and keyway and 
has a scribing point at the outer end just 16 in. from 
the shaft center line. This arm, in conjunction with a 
similar arm on the other crank pin, gives an accurate 
check of wheel "quarter" and stroke. 

Similarly, arm B is an accurate sliding fit on the shaft 
but without any keyway connection. The distance from 
the shaft center line to the outer scribing point of arm 
B gives the standard "throw" of the eccentric, and also 
assures the correct angular relations, since the eccentric 
crank is made to standard length. 


Applying Driving-Wheel Tires 


A double A-frame and equipment used in applying 
driving-wheel tires is shown in another illustration. The 
wheel centers mounted on the axle are held at the 


Eccentric checking gage as used with main driving wheels having 
hollow-bored axles 
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A clear passage way is maintained through the erecting shop—Electric- 
light extension cords are carried overhead 


proper elevation by means of two taper plate metal 
supports, the upper ends of which are equipped with 
V-castings to hold the axle. The double A-frame is 
built up of an angle-section framework suitably braced 
at the bottom and tied together at the top by a wide steel 
plate which serves as a runway for two flanged wheels 
and hooks designed to support chain falls which in turn 
are used to hold the tires at approximately the same 
elevation as the wheel centers. The usual heater rings, 
shown in the illustration, are applied over the tires which 
are then heated and expanded enough so that it is a 
relatively easy matter to apply them over the wheel cen- 


Double A-frame and equipment used in shrinking on locomotive 
driver tires 
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Pratt & Whitney ring gages used in checking reamer size and taper 
at Omaha shops—Reamers are protected in boots 


ters by proper adjustment of the chain falls and a few 
light hammer blows. 


Keeping Erecting Shop Passageways Clear 


Another illustration shows how a clear passageway 
is maintained at all times past the often-congested fin- 


ishing track in the erecting shop. After locomotives 
have been wheeled and the scheduled out-of-shop time is 
only a few hours away, it is often necessary to concen- 
trate quite a number of machinists, pipe fitters, jacket 
men and cab fitters on a single locomotive, to such an 
extent that repair materials, tool boxes, electric-light 
extensions, air hose connections, etc., more or less block 
the passageway by the locomotive and interfere with the 
movement of men and materials to other parts of the 
shops. 

To overcome this difficulty, a passageway is kept clear 
at the Omaha shops of the Union Pacific, as illustrated, 
by lining up tool boxes in a single row where they are 
convenient to the workmen but leave ample space for 
the passage of trucks on the outer side. Air hose lines, 
where necessary, are carried across the passageway 
under a protective metal sheet. АП electric-light exten- 
sion cords are carried overhead across the passageway 
by passing them through an eye in the upper end of a 
10-ft. length of boiler tube fixed in a circular base plate 
and provided with an eight-plug outlet box. Both the 
intake lead from the left to the box and all extensions 
used from the box to the locomotive pass through 
the upper eye support which keeps the extensions 
up high enough so that they will be well out of 
the way of workmen or trucks passing beneath. With 
this arrangement, a noticeably increased life of electric- 
light extension cords has been secured, as compared with 
permitting the cords to rest on the floor where they are 
subject to more or less unavoidable wear and abuse. 


Care of Locomotive Frame Reamers 

Locomotive frame reamers are given particular atten- 
tion in order to make sure that the best results are se- 
cured in reaming bolt holes in locomotive frames, 
cylinders, guide blocks and other parts. A set of high- 
speed steel reamers, varying from % в in. to 238 in. in 
diameter and from 6 in. to 18 in. in length is maintained 
in the tool room on the ground floor, being sent to the 
upstairs tool room, after each use, for checking in order 
to make sure that they are sharp and in good condition 
for further service. 

All dull reamers are ground on a No. 15 Brown & 
Sharpe universal tool grinder and Pratt & Whitney rings 
gages are used to provide an accurate check of the size 
and taper. These ring gages, made of especially hard- 


Rolled and forged steel crank case completely fabricated by electric welding 
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Stoker hopper having cracks welded and steel elevator bushings and 
sealing rings applied by bronze welding 


ened steel, are finished on the inside with an accurate 
taper of Из in. per ft. They are provided in 
Vey in. sizes so that if one ring gage is applied over а 
reamer and the next size smaller gage fits the reamer 
at a point just 6 in. above the first, the reamer taper is 
shown to be correct. Incidentally, if the upper gage 
just fits the end of the reamer it indicates the reamer 
size at the end which is marked on the reamer shank 
with an electric etching tool. 

These ring gages are quite valuable and to prevent 
losing them as well as to furnish protection against 
damage they are kept on circular wooden pegs in a 
cabinet, as shown in the illustration, with hinged doors 
which may be closed and locked. Both the gages and 
the pegs are marked to show the respective sizes. All 
ring gages are dipped in a lubricating oil once a week or 
more often, if necessitated by unusually damp weather, 
to make sure that they are kept free of rust or water 
marks of any kind. 

The rack for holding reamers which are sent to the 
upper toolroom for inspection and resharpening is shown 
underneath the ring cabinet. This rack is substantially 
made of wood, being 3 ft. long by about 18 in. wide 
and 30 in. high and provided with eight separate 
compartments for accommodating a total of 48 reamers. 

A feature of the reamer handling at Omaha shops is 
the provision of rubber protective boots, made of scrap 
air-brake hose, with a circular wooden block secured in 
one end of each and cut long enough to accommodate 
the respective reamer lengths.  Reamers which have 
been inspected and resharpened are placed in these boots 
before being checked out of the toolroom, and rigid 
instructions are enforced requiring that reamers be kept 
in these boots at all times while out in the shop except 
when actually being used for reaming holes. This 
avoids the bad practice of carelessly placing reamers on 
the floor or even in tool boxes where the sharp reamer 
edges are nicked or in other ways dulled, by contact with 
concrete floors, steel tools or other hard parts. The result 
of all this precaution is to assure an accurate and keen 
cutting edge on all reamers used in the shop with con- 
sequent notable improvement in both the production of 
reamed holes, smoothness of the hole finish and accuracy 
of the bolt fits. 


Welded Crankcase-Stoker Hopper 


A crankcase for a six-cylinder internal combustion 
engine, entirely fabricated of forged and rolled steel by 
the welding process at the Omaha shops, is shown in the 
illustration. The outside parallel edges of the crankcase 
consist of two 415-in. by 4%4-in. steel bars, cut 5 ft. 
long and spaced 26 in. apart on the outer edges. The 
bottom of the crankcase consists of a 12-т. plate of 
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boiler steel, rolled to the necessary shape and welded 
to the steel bars. The 4-in. crank-shaft bearings, in- 
cluding both end and intermediate bearings, are steel 
forgings supported by boiler-plate webbing and suitable 
end plates, all joined in a single well braced, rigid unit 
by the electric welding process. The crankcase is pre- 
heated before. the welding operation and carefully 
normalized afterwards to relieve, so far as possible, all 
internal stresses. 

А stoker hopper reclaimed by the bronze welding 
process is also illustrated. Steel bushings, made of rolled 
boiler plate, are applied in the elevators and new sealing 
rings in the bottom; also several cracks are repaired, and 
a broken supporting lug applied by bronze welding. 
The reclaimed hopper is thereby placed in condition to 
give effective service for an extensive period at a sub- 
stantial saving in material and labor costs. 


Piston-Rod 
And Crosshead Jack 


By John L. Malone 


A device that will remove the piston rods from the cross- 
heads on locomotives without injuring the wrist-pin hole 
in the crosshead is shown in the illustration. It can also 
be used for general work as it will push or pull, raise 
or lower, heavy loads. 

This portable tool comprises a compact hydraulic jack 
with a swivel head that operates independently from the 
ram, so as to permit the use of the lever from any de- 
sired angle. The jack itself is hung in place back oí 
the crosshead by means of a chain around the top guide 
and a suitable space pin is inserted between the jack 
and the end of the piston rod. A split clamp is then sus- 
pended by a chain in front of the piston rod boss of the 
crosshead and the jack is anchored to it by means of 
two tie rods. Then, with a few strokes of the lever, oil 
is pumped from the reservoir into the ram cylinder, 
forcing the piston rod loose from the crosshead. The 
operation requires only a few minutes after the jack has 
been set in place. | 

This jack, as illustrated, weighs 96 lb. without the tie 
rods, space pin and clamp, and will develop a pressure 
in excess of 150 tons. 


Jack for parting piston rod from crosshead without injury 
to wrist-pin hole 
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If it sinks, the coffee is too weak; if it floats the coffee is just right; but if the nail bounces, why the coffee is just a little strong 


The Roundhouse Coffee Pot 


The door-mat in front of the roundhouse office of the 
S. P. & W. at Plainville is a piece of front-end screen 
bolted to a frame of two-by-fours laid flat. Not much 
for looks, but strong and sturdy; that’s what it takes 
in a roundhouse, and that goes for men, too. 

If the mat hadn’t been strong, Jim Evans, the round- 
house foreman, would have shoved a foot through it 
trying to shake the mixture of snow and congealed fuel 
oil off his overshoes. Snow alone is bad enough, but 
cold fuel oil sticks like a political grafter to the Gov- 
ernment payroll. 

After considerable stamping and scraping, Evans gave 
it up as a bad job and went in the office. He removed 
the soggy overshoes and stood them by the radiator to 
dry. He sat down in a much-patched office chair that 
had been thrown away as worn out by the superinten- 
dent, chief dispatcher and master mechanic in the order 
named. Evans slid to a comfortable position on the 
lower end of his backbone with his feet propped on an 
open drawer of the desk and took a chew of “horseshoe” 
to steady his nerves. 

It had been a hectic day and the day wasn’t yet_over. 
First, it was the 5091—injector failed after the engine 
was set out ready to go on the Limited—lost thirty min- 
utes. Then the 2870 threw up her tail and quit with a 
broken main pin fifteen miles out of town on a westbound 
Red Ball freight. An hour and a half delay wasn’t so 
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by 
Walt Wyre 


bad, but they had to send the 375 to take the train and 
that meant setting out twenty cars so the smaller engine 
could handle the train. On top of that, the motor car 
that made the branch line run was in the back shop for 
overhaul and the 375 was the engine planned for that 
run next morning. There’d be hell to pay over running 
a 5000 on the three-car branch line train, but nothing 
else to do. The 5075 was the only engine left for the 
Sanford line; every other serviceable engine available 
was marked up to run on other trains. 

Evans settled in a comfortable position. The chew of 
“horseshoe” going good, he was trying to decide 
whether to spit or drown when the telephone rang. 

John Harris, the clerk, answered it. “Yes, round- 
house clerk talking. . . . Uh-huh. . . О.К... .Wait, 
ГИ ask him." Harris placed his hand over the mouth- 
piece and turned to Evans. “Train delayer wants a 
5000 for a CCC train east at eight o'clock." 

Jim expectorated a stream of tobacco juice that half 
filled the cuspidor. “Tell him there ain't no 5000—ain't 
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no engine at all. Ask him what’s coming in on the 
train," he added. 

Harris asked the dispatcher, listened.to his reply and 
again covered the telephone mouthpiece. "Says there 
won't be no engine, we're getting the train from the 
Burlington. What'll I tell him?" 

“Tell him to have them wood choppers get out and 
push!" Evans growled. “Ам, hell, tell him the 5075. 
Guess I'll have to work a gang overtime and get the 
5092 off the drop-pit for the Sanford line," he added 
half to himself. 

* ж ж 

The foreman pulled on his steaming overshoes and 
waded out in the snow. Machinist Johnson and his 
helper were working on the 5092. The wheels were up 
and they had started оп the rods. The pipe-fitter was 
working in the cab replacing pipes. Lewis, another 
machinist, and his helper were working on the 2817, 
another Class Six engine just stripped. Evans told 
Lewis and his helper to help on the 5092. He then went 
in search of Ned Sparks, the electrician, and told him to 
see what all was needed to get the electrical equipment 
on the engine ready to go. 

“There’s no dynamo on her, for one thing. You know 
we had to rob the one off her for another engine." 

“Have you got one ready to go back on her?" 

"No, haven't got the part yet. Guess we can get one 
off the 2817," Sparks told him. 

"Well, get it going. Stay with it until it's finished." 
Evans climbed up in the cab of the 5092 to see how 
things looked in there. They didn't look so good, steam 
and air gauges were gone, one water glass was missing 
—used on other engines for running repairs, the injec- 
tor had been taken off that morning to replace the one 
that went bad on the 5091. “Looks like an all night 


job," Evans mused, as he calculated the time required 
for the various jobs. 

'The two machinists and their helpers, a pipe man and 
helper, and the electrician were told to stay on the job 
until their work was done. They knocked off at six 
o'clock for lunch and were back at it. 

“Но the coffee?” Johnson asked about nine o'clock. 

“ГЇЇ see about it," his helper volunteered, and walked 
over to the “salamander” between the 5092 and the 
next pit. 

In case anyone doesn't know what a salamander is, it 
is an improvised heater made from an empty oil drum 
in which coal is burned. The fellow that invented the 
salamander must have originated the saying, “where 
there’s smoke there’s fire,” because six feet away from 
one, that’s the only way to tell. 

The coffee pot was setting on two pieces of flat iron 
on top of the salamander. Like the door-mat, the coffee 
pot was no utensil to grace a model home, but the cop- 
persmith that turned the seams on it by hand was proud 
of it when he built it. It was made of sixteen-gauge 
galvanized iron and held between two and three gallons. 
Before the handle and lid was put on, it looked like a 
small petticoat pipe before the skirt is put on, broad at 
the bottom, tapering to the top. An occasional bright 
spot where solder had melted gleamed along the seams 
through a heavy coating of velvety black soot from let- 
ting the pot boil dry. 

The machinist helper hefted the pot and decided there 
wasn’t enough coffee in it. He filled it about two-thirds 
full with water from the wash-out line and set it back 
over the fire. He decided the coffee wouldn’t be strong 
enough and dumped in a little over half a pound can 
of coffee. "Have to get some more coffee tomorrow,” he 
announced when he got back to the 5092. 


He yelled at the top of his voice 
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“‘Let’s have some coffee,” Johnson suggested about an 
hour later. Agreement was unanimous. 

Cups were kept on a shelf in the adjoining tool room. 
They, too, were home-made from tomato cans with the 
tops cut off and edges turned down to make them 
smooth. One or two boasted handles. 

Lewis set his cup on the ground and filled it with the 
steaming, black concoction. After blistering his tongue, 
he set it down to cool. 

“How is it?” Sparks asked. 

“Hotter’n hell!” the machinist replied. 

“Strong enough?” Johnson’s helper asked. 

“Wait until I get my coffee tester,” Johnson replied, 
feeling in his overall pocket. 

“What you mean—coffee tester ?" the electrician asked. 

“Well, you see,” the machinist replied seriously, “I 
have a tenpenny nail with the point ground sharp. I 
drop it in the coffee point first. If it sinks, the coffee 
is too weak; if it floats, the coffee is just right; but 
if the nail bounces, why the coffee is just a little strong.” 

“What are we having here—a tea-party?" The mas- 
ter mechanic had come up unobserved. 

“Just having a little coffee, Mr. Carter,” Machinist 
Jenkins replied. 

_ “Well, it’s no wonder overtime runs up! You men 
standing around drinking coffee when you’re supposed 
to be working !" 

The men all started back towards the drop-pit. The 
master mechanic stopped them. “Hey, wait a minute. 
Get rid of that coffee pot. If you don't, you'll all be 
ganged up drinking coffee again soon as I leave." 

One of the helpers removed the pot from the sala- 
mander, emptied the coffee out and placed the coffee pot 
in the locker. 

ж ж ож 

The 5092 made the branch line run in fairly good 
shape. Some of the boxes ran warm but that was to be 
expected of an engine right off the drop-pit. There was 
a 300 for the Sanford run next day and the third day 
the motor car was in from the back shop and ready for 
the run. The snow had about all cleared away and there 
wasn’t so much trouble getting over the road. 

Evans breathed a sigh of relief. Things were looking 
pretty good with the motor car back on the job. Not 
that he liked motor cars, far from it, but it gave him 
one more engine. 

The motor car started out on time, gleaming spick 
and span with a new coat of paint. Evans stood out by 
the roundhouse office and watched it go by. When the 
staccato exhausts had died away in the distance the fore- 
man bit off a hunk of “horseshoe” and went back in 
the office. 

After looking over the mail, Evans went to see how 
things were getting along in the roundhouse. Everything 
was lovely. He went to the storeroom and visited awhile 

with the storekeeper and returned to the office. 

‚ “Now this is more like it,” Evans remarked to Har- 

tis. “Everything jam up and ready to go with an extra 
engine O. K. for emergency—that’s what I call rail- 
roading.” 

B-r-r-r! The telephone rattled noisily. “Hello. . . . 
Yes, clerk talking... . What? . . . Ail right, I'll tell 
him.” Harris hung up the receiver. "Going to need 
that extra engine right now to send out for the motor 
car," Harris said. 

“What happened?" Jim asked. 

. Burnt out a bearing or something—that's what the 
dispatcher said." 

vans swore and went in search of the hostler. 
main crank shaft bearing was burned out on the 
Motor car, Harry Clark, the motor car maintainer, was 
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at loss to explain why. He replaced the damaged bear- 
ing and examined all the others. They looked good, so 
he О. K.’d the car. | 

Next trip two main bearings burned out. Evans wired 
for a traveling motor car maintainer. The car was tied 
up until the maintainer got there. | 

The traveling maintainer, a man named Davis, came 
in next evening. He and Clark worked on the motor 
car engine all night. Bearings were examined, oil lines 
blown out, oil pressure checked, and seemingly every- 
thing that might cause a bearing to burn was carefully 
examined. Davis rode the car next day. It hadn’t made 
over fifty miles when out went a main bearing. He re- 
placed the bearing while the motor car struggled along 
on one engine. 

The car made the round trip after a fashion. They 
lost two hours going and almost three on the return trip. 
Main bearings burned out each time. When Davis got 
back to Plainville, he was dead on his feet. He told 
Clark to go home for the night and come back next 
morning. 

A steam locomotive pulled the train next day. The 
5075 broke a side rod the same day and that left Evans 
where he started when the motor car came back; turn- 
ing engines as fast as they came in, holding them only 
long enough for a water change, fill the rod cups and 
pack the cellars. 

Davis with Clark and his helper tore the motor car 
engines completely down. They pulled every piston in 
both engines and went over every part of the engines 
like Charlie Chan looking for clues to a murder. Davis 
was about ready to give up and call it a day when five 
o'clock came without having found anything that might 
be causing the trouble. He was holding a piston ring 
in his hand eyeing it in an abstracted manner. Sud- 
denly he reached in his overall pocket for a scale. He 
measured the thickness of the ring; it was a sixteenth 
of an inch thicker than ones regularly used. 

“Here’s your trouble!” Davis told Clark. “Too much 
snap to the rings. That makes more pressure on the 
cylinder walls,” he explained. 

“Looks like it would burn out connecting rod bear- 
ings.” 

“Yes, it does," Davis admitted. “Anyway, we'll put 
in new rings the same thickness as ones that were in 
it before the car went to the back shop." 

They worked all night putting in the rings and get- 
ting the motor car in shape. Next day the motor car 
went out on the run and failed, two main bearings 
burned out. On top of that, the crankshaft was found 
to be cut so badly that it would have to be renewed. 

The master mechanic was frantic. After damning the 
man that invented internal combustion engines and the 
person that conceived the idea of using them on a rail- 
road, he wired the factory to send a man to locate the 
trouble. 

жож ж 

The man from the motor car factory and a howling 
snow-storm arrived in Plainville at about the same time, 
about three o’clock in the afternoon. The master me- 
chanic came to the roundhouse with the expert from the 
factory. After introducing him to Davis, Carter went to 
the roundhouse office. 

Although it wasn’t four o’clock it was beginning to 
get dark. Blinding sheets of snow hurled by the wind 
plastered the north end walls of the office building. 
Double headers were called for both westbound passen- 
ger trains. The hostler and his helper were running 
around in circles trying to get engines in and out and 
keep the ones outside from freezing up. 

Evans, muffled in sheepskin coat and fur cap, seemed 
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to be everywhere at once. Carter, anxious to help, bor- 
rowed a suit of overalls and a pair of gloves and pitched 
in. Five minutes in the blizzard and his ears began 
to turn blue. He went back in the office hoping to find 
a fur cap that would cover his ears. Everyone that 
had fur caps were using them. The clerk suggested using 
a flag. A red flag, it was a woolen one, was found. 
Carter folded it diagonally and tied it under his chin, 
then pulled his soft felt hat down on his head. He pre- 
sented a comical appearance as he plunged out in the 
snow. 

Carter went to the roundhouse and located Evans. He 
found the foreman helping the hostler. He had just run 
an engine in the house and was trying to close the 
doors when the master mechanic came up. Carter added 
his weight and the ponderous door swung reluctantly 
shut. 

“Have you got the engines ready for the passenger 
trains?" Carter asked the foreman. 

"Oh, yeah," Evans replied, "they're both ready and 
outside, one on the lead and the hostler is getting oil and 
water on the other. I told him to stay with the engines 
outside and see that none of them freeze up." 

"Well, you're not in such bad shape," the master 
mechanic replied. ‘What else do you have to get out?” 

"Well, there's not anything else except the 5074 for 
71. It's doped in here about eight o'clock. Lots of 
time, but I thought I'd get it outside before the turntable 
pit gets full of snow. The way it's piling up we won't 
be able to turn the table much longer without a gang 
of men to clean it out, and I don't want to put men out 
there unless I have to," Evans added. 

"Well, you get the engine out. I'll line up the table 
for you," Carter said. “What stall is it in?" 

“In number twelve stall," Evans replied, as he walked 
away. 

Carter had some trouble getting the table to turn. The 
traction wheels wouldn't grip the slick rails; finally he 
got it going. The blinding snow made it difficult to see 
when the rails were in line, but finally, with considerable 
see-sawing, he made it. The rails were in perfect align- 
ment with those from the roundhouse for stall number 
eleven. After he got the table lined, Carter went over 
and helped Evans open the doors. 

""Table lined?" Jim asked. 

“Lined and locked," the master mechanic replied. 


The foreman walked around the engine to see that. 


everything was clear and climbed up in the cab. He 
kicked the cylinder cocks open and opened the throttle 
four or five notches. 

Too late, the master mechanic saw that the table was 
lined for another track. Не yelled at the top of his 
voice, but in the howl of the wind and the hiss of steam 
from the cylinder cocks of the engine, Evans couldn't 
hear him. 

The first hint Evans had of anything wrong was a 
tearing, crashing sound as the back end of the tank 
tore into the turntable cab. Fortunately the engine was 
moving slowly. As it was, Evans barely managed to stop 
in time to keep the left rear tank wheels out of the 
turntable pit. 

It wasn't much of a job to get the 5074 back on the 
track, but the turntable was a different story. The cab 
was pushed over until it seemed poised ready to dive 
in the pit. The drum controller was broken loose from 
its base and looked as though it would never see serv- 
ice again. 

"Now ain't that a hell of a mess!" Carter commented 
when the 5074 was rerailed and run back in the house. 

"Well, I guess we'd better call the bridge gang to fix 
up the turntable cab. I'll tell the electrician to see what 
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can be done about the electrical equipment," Ехагз 
replied. 

“The bridge gang’s out of town; better tell the rounc- 
house carpenter and two or three machinists to work 
over and see if we can get the damned thing fixed up. 
You go on home, I'll stay until it’s done," the master 
mechanic added. 

“No, I'll stick around,” Evans replied. “ГИ get the 
gang started and take a look at the motor car. I’m 
anxious to see what's been causing the trouble with it." 

Evans located the electrician, the roundhouse carpen- 
ter, and the three machinists and broke the news to them 
that they were to work overtime on the turntable. John- 
son happened to be one of the machinists designated to 
work. That done, Evans went down to where the men 
were working on the motor car. He met the factory 
man coming out, a main bearing in hand. 

“Well, what did you find?" the foreman asked. 

"'The trouble is the bearings—they're not the right 
kind." 

"What's wrong with them?" Evans asked. 

“Somebody bought bearings not suited for this en- 
gine," the factory man explained, "or rather not suited 
to the crank-shaft in it. These are a cadmium content 
bearing and they're too hard for the crank-shaft or 
rather the crank-shaft is not hard enough for them. 
They'd be O. K. with the proper crank-shaft. We'll 
have her ready to go in a couple of days." 

“That'll be soon enough if this blizzard keeps up." 
the foreman replied and went to see how the men were 
getting started on the turntable. 

ж жож 


It was a cold, mean job. A bonfire in the pit and an- 
other on the ground outside helped very little. Ned 
Sparks, the electrician, had rigged up a couple of flood 
lights so the men could see to work. 

It was too cold for the men to walk home to supper. 
Evans had his car at the roundhouse and he went to 
town for sandwiches and coffee for the gang about six 
o'clock. That held them up for a while, but it takes 
more than a sandwich and a cup of weak restaurant 
coffee to supply energy and warmth on a job like that. 

“Wish I had some coffee,” Johnson said about ten 
o'clock. 

Evans overheard him. “ГИ go get some more іп а 
little while," he offered. 

" Aw, I don't mean that blamed restaurant belly wash 
—I mean coffee," the machinist replied. 

“Well, why don't you go make a pot? I could use 
some myself.” Evans hadn't heard about what hap- 
pened a few nights before when the master mechanic 
found the men drinking coffee. 

Johnson didn't wait. He beat it to the roundhouse 
and located the coffee pot. He filled the pot with water 
and turned steam from a blower line connection in it to 
heat the water. When the water was boiling hot, he 
dumped in a pound of coffee, the last on the place. 
After the coffee was in the pot, the machinist went in 
search of cups, leaving the pot on the salamander to boil. 

"Hot coffee!" he announced to the gang around the 
turntable cab. The first cup poured he offered to the 
master mechanic. 

Carter looked at it a moment, then took the proffered 
cup. A twinkle showed in his eyes as he sipped the con- 
coction, thick and black as boiler compound mixed ready 
for the water tank. 

"May not be very good, I lost my coffee tester," John- 
son said. 

"Don't need it," the master mechanic replied. “If it 
was any stronger I'd have to chew it and if it was any 
weaker, I wouldn't want it." 
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Work picked up after the coffee. More water was 
added and the pot set on the coals of one of the bonfires. 
At two a. m. the turntable was running. 

Next day ten pounds of coffee was delivered to the 
roundhouse. The address was to the ‘Roundhouse 
Coffee Pot.” Nobody asked who sent it—they all knew. 


Improved Guide-Bar 
Grinders 


The guide-bar grinding machines, built by the Hanchett 
Manufacturing Company, Big Rapids, Mich., have been 
improved in a number of important particulars. One 
of the things which has been done is to increase the di- 
mensions considerably at several points where experience 
has shown this to be necessary or desirable. For ex- 
ample, the 30-in. diameter segmental grinding wheel is 
now carried on a 4-in. spindle mounted in preloaded 
precision ball bearings. Most of the railroad shops which 
have older type machines use 30-in. diameter wheels, 
but the new Hanchett guide-bar grinder is frequently 
fitted with 36-in. diameter wheels. 

Various sizes of motors are used for driving the 
grinding-wheel spindle; but for guide-bar grinding, 
where heaviest cuts are being taken, a 35-hp. motor is 
now recommended. The motor is arranged to drive 
the wheel spindle by means of sheaves and V-belts. 
Sprockets and chain can be furnished if desired, but 
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New Hanchett No. 500 84-in. guide bar grinding machine 
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the V-belt type of drive appears to be more popular. 

Another improvement of considerable importance is 
the belt covering which is provided for the carriage ways 
and rack. This greatly assists in keeping them in con- 
dition for a clean and well-lubricated contact with the 
machine bed ways and the bull gear of the traveling 
carriage. 

The special guide-bar fixture, which is adjustable for 
different sizes of bars, is pivoted at the center and can 
be indexed 180 deg. and locked. After one guide-bar 
has been positioned for grinding, a second bar can be 
set up on the opposite side of the fixture while grinding 
is actually taking place on the first guide-bar. In this 
way, practically no time is lost for loading, and it is 
possible to secure virtually twice as much production 
in guide-bar grinding as would ordinarily be obtained 
on machines without the indexing feature. 

While this grinder is made in lengths up to 220 in., 
the 84-in. machine is usually adequate for most railway 
shops. This new Hanchett No. 500, 84-in., traveling- 
wheel grinder, complete with guide-bar fixture, weighs 
20,000 Ib. 


Cleaning Small Taps 
And Tapped Holes 
By Frank Bentley 


The threads in small hand taps are in many instances 
hard to clean out quickly and thoroughly, either before 
or after making use of the tool. The finer the thread in 
many metals, the more important it is that the small tap 
be absolutely free of cuttings from another job in other 
metal. Around the shop where an air blast is always 
handy, it is easily done, but out on the road it is not so 
easy. Small taps are difficult to wipe clean with any- 
thing, and a handy cleaning device which can be kept 
in the small tool kit or carried in the pocket is simply 
an ordinary inexpensive suede brush. The bristles of this 


Simple suede brush effectively used in cleaning a small tap 


brush are just stiff enough and soft enough to serve for 
this purpose nicely. When not in use the brush is simply 
drawn up in the tube which is a part of the handle, and 
locked, protecting the light but stiff bristles and keeping 
them from contact with things in the pocket or tool bag. 

When tapping out small holes, which often bottom 
some depth from the end of the tap, it is of course neces- 
sary to keep the hole quite free and clean of chips and 
cuttings. Small taps are frequently and easily broken if 


this is not carefully attended to. When an air jet or 
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Rubber hydrometer bulb and tip used in blowing out small tapped holes 


blast is not available a very handy device for this opera- 
tion consists of a small hydrometer bulb and tip, used 
as shown. Compressing the bulb firmly and quickly 
sends a sharp strong air jet through the small end tip, 
which readily blows out dirt or chips in any small hole 
in the process of being tapped out. Made entirely of 
soft rubber, this little affair is indestructible and can be 
kept with any of the tools in the kit. 


Bethlehem 
Steel Paving Plates 


A new type of permanent and protective surfacing for 
concrete floors and paving, designed for installation on 
the surface of concrete slabs to which they are anchored 
and with which they become an integral part, has been 
placed on the market by the Bethlehem Steel Company, 
Bethlehem, Pa. 

These Bethlehem steel paving plates are of 1%-in. 
rolled steel and are available in two types. One is in- 
tended for use on roadways; the other for plant floors 
and loading platforms. Both types are identical, except 
that the one for roadways is equipped with button-head 
studs, making it a non-skid plate. As shown in the 
illustration, the sides are perpendicular to the surface 
and are so crimped as to give the plates a firm anchorage 
in the concrete. Additional anchorage is provided by 
studs which extend into the concrete, and, when these 
plates are laid the fresh concrete fills the slots to the top 
of the plate, providing additional bond between concrete 
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and plate and increasing its non-skid surface. The road- 
type plate is applicable to thoroughfares, tunnels and 
bridges, that carry heavy continuous traffic. 

'The floor-type paving plate has a smooth surface. 
The long-shank anchorage studs with flat heads, fasten- 
ing through countersunk holes, makes them flush with 
the top surface of the plate. Such smooth surface plates 
find application in shops, warehouses, docks, and loading 
platforms where heavy goods are ordinarily conveyed on 


Road-type Bethlehem steel paving plate 


trucks with steel wheels of small diameter and width 
which are hard on floor surfaces. Like the road plates, 


the floor type plates are anchored securely to the concrete 
slab and become, in effect, an integral part of it. 

The standard size of Bethlehem paving plates is 12-in. 
by 18-in., with 114-in. sides. 


ROADS RUN | 
| ONE ON ТОР OF THE OTHER---17 MINE 
RAILWAYS AND 3 SURFACE LINES--AT LEAD,S.D/ 


For explanation see page 134 
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Among the 


Clubs and Associations 


CaNnabDIAN Raitway CLus.—Motion pic- 
tures and slides will be used to illustrate 
a discussion of air conditioning of equip- 
ment by S. M. Anderson of the Sturte- 
vant Company, Boston, Mass., at 8 p.m. 
on March 9 at the Windsor Hotel, Mont- 
real. 


SOUTHERN АМр SOUTHWESTERN RAIL- 
way CLuB.—At 10 a.m. on March 19 at 
the Ansley Hotel, Atlanta, Ga., Jas. Grant, 
superintendent motive power, Atlantic 
Coast Line, and E. C. Hasse, general man- 
ager, Oxweld Railroad Service Company, 
will discuss the operation of flame cutting 
machines. 


NortHwest Car MEN's AssociATION.— 
J. J. McDermott, representative of the 
Bureau of Explosives at St. Paul, Minn., 
will discuss the inspection and interchange 
of cars of explosives and other dangerous 
articles at the meeting to be held at 8 
p.m. on March 2 at the Midway Club 
Rooms, St. Paul. 


New ENGLAND RAILROAD CLUB.—At the 
fifty-third annual meeting, to be held on 
March 10 at the Copley-Plaza Hotel, Bos- 
ton, Mass., a talking still picture machine 
will be used to show different types of 
valves, their construction and use in the 
railroad field. New officers will be elect- 
ed. The meeting starts with dinner at 
6:30 p.m. 
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JUSTA STATION NAME IN VILLAGE ON ISLE OF ANGLESEY, N.WALES. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings and le of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake Association.—T. L. Burton, с/о West- 
inghouse Air Brake Company, 3400 Empire 
State Building, New York. 

ALLIED RAILWAY SUPPLY AssociATION,—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN Климлу ТОО FOREMEN’S ASSOCIA- 
TION. . G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 

Davies, 29 West Thirty-ninth street, 

New York. 2 

Rartroap DivtsioN.—Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. Ё 

Macuine Snor Practice Division.—G. F. 
Nordenholt, 
New York. 

Materiats Hanpiinc Division. — Е. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп, anp Gas Power Division. — M. t 
eed, 2 West Forty-fifth street, New York. 

Fuzrrs Diviston.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF AMERICAN Вливолоз. — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. С. 

IVISION_ I. — OPERATING. — ЅАРЕТҮ SEC- 

Ton: C. Caviston, 30 Vesey street, New 
ork. 

Division V.—MzcuaNICAL.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE ом ResearcH.—E. В. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Motor TRANSPORT.—CAR 
Service Division.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Јоѕ. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill 

CaNADIAN Влимлу CLUB. — С. В. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 


330 West Forty-second street, 


except in June, July and August, at Windsor 
Hotel, Montreal, Que. 
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Car DEPARTMENT OFFICERS ASSOcIATION.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan st., Chicago. 

Car FOREMEN's ASSOCIATION OF CHICAGO.—G. к. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, lg» and August, La 
Salle Hotel, Chicago, 

Can FonEMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
i R. Leach, car department, Chicago Great 


Vestern, Council Bluffs, Ia. Regular meet- 


ings, second Thursday. of each month at 
E n p.m. at Union Pacific shops, Council 
uffs. 


CENTRAL Rattway Слов or BurraLo.—Mrs. М. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Regular meetings, second Thursday 
each month, ee дае, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car ForeMen’s Association. — Е. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Car INSPECTION — ASSOCIATION, — 

ё Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianapo- 
lis, at 7 p. m. 

INTERNATIONAL RaiLWAY FUEL ASSOCIATION. — 
T. Smith, 1660 Old Colony Building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL  FOREMEN'S 
AssociaTi0N.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. 

INTERNATIONAL RaiLWAY MASTER BLACKSMITHS’ 
AssociATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master BOILERMAKERS’ AssocIATION.—A. Е. Stigl- 
Tees secretary, 29 Parkwood street, Albany, 


New_ ENcLAND Rarrroap Cius.—W. Е. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each ол, 
excepting June, July, August and September, 
at Copley-Plaza Hotel, ton. 

New York Кли.волр CLus.—D. W. Pye Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

Nortuwest Car Men’s Association. — Е. М. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Minnesota Trans- 
Кт ы . С. А. Gymnasium Building, St. 

аш. 

Paciric Климлу Crus.—William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. egu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June, in Los Angeles and October, 
in Sacramento. 

Влимлу CLUB or (GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Влимлу Crus or Раттзвивсн.—]. D. Conway, 


1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 


ВКлимлу Fire Protection Assocration.—R. В. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Климлу SUPPLY MANUFACTURERS’ ASSOCIATION. 
—]. D. Conway, 1941 Oliver Boilding, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, thir Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Клилулу CLus.—R. H. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 


and August. 

TRAVELING ENGINEERS’ | ASSOCIATION.—AÀ. T. 
Pfeiffer (president), New York Central, 
Syracuse, N. Y. 

WESTERN RaiLway CLus.—C. L. Emerson, 


executive secretary, 822 Straus Building, 
Chicago. Regular meetings, third Monday in 
each month, except June, July, August and 
September. 
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—— NEWS — 


Safety at Portsmouth Shops 


Tue Norfolk & Western reports that the 
men in its shops at Portsmouth, Ohio, 
worked from August 23, 1934, to January 
24, 1936, or 519 consecutive days, without 
a reportable accident. During this time 
the number of man-hours recorded was 
3,519,789. "Working with this degree of 
carefulness, a shop employing 100 men 
might be expected to go with a clean rec- 
ord for 14 years. 


Royal Blue Model Contest 


Tue Baltimore & Ohio in conjunction 
with The Model Craftsman, a publication 
devoted to model building, has just 
launched a national contest for the best 
working model of the Royal Blue—the 
Baltimore & Ohio's new train between 
New York and Washington, D. C. Only 
amateur model builders and groups of 
amateurs, including railroad model clubs, 
are eligible to compete in the contest in 
which prizes totaling $1,150 will be award- 
ed to winners—a first prize of $500; sec- 
ond prize, $300; third prize, $100; fourth 
prize, $50; and $25 each for the eight 
next best models. 

The competition will close at midnight, 
November 15, 1936, and prizes will be 
awarded by five judges to be selected later. 


P. & S. Division Invites Papers 


A coMPETITION for papers on railway 
supply work has been announced by Di- 
vision VI, Purchases and Stores, A. A. R. 
This contest will be similar to competitions 
held in previous years and is open to all 
purchases and stores department employees 
below the rank of assistant purchasing 
agent or assistant general storekeeper. 
The author of the two best papers will 
be invited to the next annual meeting 
of the division and will receive special 
mention in the annual proceedings. E. J. 
Lamneck, purchasing agent, Pennsylvania ; 
C. H. Murrin, general storekeeper, Louis- 
ville & Nashville, and E. Harty, assistant 
general storekeeper, Southern Pacific, have 
been selected to judge the papers entered 
in the competition. Applicants may choose 
any subject related to the purchasing or 
the storing and distributing of material, 
and must submit their papers to the secre- 
tary of the division not later than April 15. 


P.W.A. Railroad Loans 
Transferred to R.F.C. 


DrcraniNG that the railroad construction 
and improvement program financed by 
$198,000,000 of loans from the Federal 
Emergency Administration of Public 
Works “is one of the brightest chapters 
of P.W.A.” Administrator Harold L. 
Ickes on February 13 announced the aboli- 
tion of its Division of Transportation 
Loans, organized in the Fall of 1933, and 
the transfer of its remaining activities to 
the Reconstruction Finance Corporation, 
which also has broad powers to make loans 
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to railroads and which has purchased all 
of the railroad securities taken by the 
P.W.A. The R.F.C. has already resold 
$73,602,000 of the securities to private in- 
vestors at a profit to the government of 
some $4,000,000. 


C. B. & Q. Equipment Program 


Tue Chicago, Milwaukee, St. Раш 
& Pacific will undertake a $5,000,000 
equipment program, the Reconstruction 
Finance Corporation having agreed to pur- 
chase equipment trust certificates for 80 
per cent of the value of the new equip- 
ment. An order has been placed with the 
American Locomotive Company for a 
streamlined steam locomotive of the same 
type now used on the Hiawatha, which 
will be used for relief service on the Hia- 
watha or for the operation of extra sections 
of the train. А total of 1,500 freight 
cars, including 1,000 automobile cars and 
five hundred 50-ton gondola cars, will be 
constructed in company shops. Passenger 
train cars to be built include 20 day coaches, 
2 dining cars, 2 taproom cars and 3 parlor 
cars, all air-conditioned and partially 
streamlined, 5 baggage and 5 mail-express 


cars. All will be of steel-welded con- 
struction, about one-third lighter in меш 
than the conventional type car. 


Improvement Programs 


Tue Denver & Rio Grande Wester: 
plans to spend $6,000,000 during 1936 is- 
the repair and rebuilding of locomotive, 
improvement of roadbed, air conditioning 
of passenger cars and the laying of rail i 
at least 60 miles of track. The program 
will be financed entirely by the earning: 
of the road. 

The Illinois Central, which has borrowed 
$3,000,000 from the P.W.A. for repairs tc 
equipment, has started its program. Dur- 
ing 10 months, from January 1, 141 loco- 
motives and 4,637 freight cars, including 
box, automobile and coal cars, will be re- 
paired, while during the period from Feb- 
ruary to June 56 passenger cars, including 
baggage, coaches, parlor cars and dining 
cars, will be repaired. At the same time, 
52 of these cars will be air-conditioned. 

The Lehigh Valley on January 30 re- 
ceived a P.W.A. allotment of $1,755,000 
which will be used to build 1,000 coal cars 
in the company’s shops in Sayre and Pack- 


New Equipment 


LOCOMOTIVE ORDERS 


Tart selective ballast 


Builder 

American Locomotive Co. 
Baldwin Locomotive Works 
American Locomotive Co. 
Baldwin Locomotive Works 
American Locomotive Co. 
Baldwin Locomotive Works 
Lima Locomotive Works 

American Locomotive Co. 


Builder 
American Car & Foundry Co. 
Pullman-Standard 
Pullman-Standard 
American Car & Foundry Co. 
General American Car 
General American Trans. Corp. 
American Car & Foundry Co. 
General American Tank Car Со. 


General American Tank Car Co. 
Pressed Steel Car Co. 
Greenville Steel Car Co. 
Ralston Steel Car Co. 

Magor Car Corp. 

American Car & Foundry Co. 


Road No. of locos. Type of locomotive 
By & Ш. арорат 4 0-8-0 
10 2-10-4 
С. М. St. P. & P... 1 4-4-2 streamline 
s Сее а 1 0-6-0 
Interoceanic of Mexico 53% 2-8-0 
Union R. R. Co..... 5 0-10-2 
5 0-6-0 
Union Pacific ....... 15:3 4-6-6-4 
Inland Steel Co...... 3 0-6-0 
Locomotive INQUIRIES 
№ Yo Ni OH JH 10? Steam 
Northern Pacific .... 12* 4-6-6-4 
Can ORDERS 
Road No. of cars Type of car 
AST Si Кз; 50 70-ton triple hopper 
500 50-ton box 
BEL. Eco uv 1,000 90-ton hopper 
750 70-ton hopper 
250 70-ton hopper 
С. M.St PiE Р 2505 Refrigerator 
Missouri Pacific ..... 3005 40-ton box 
Phillips Petroleum Co. 10 Tank 
Shell Chemical Со. 
of California ...... 15 8,000-gal tank 
Union К. К. Со...... 600 70-ton gondolas 
200 70-ton gondolas 
100 70-ton gondolas 
100 70-ton gondolas 
Western Pacific ..... 100 50-ton 
Can INQUIRIES 
Great Northern ....... 500 75-ton ore 
Northern Pacific .... 5007 50-ton gondola 
250 50-ton flat 
М. У. М. Н. & H.... 508 Passenger 


1 These locomotives will have a total weight in working order of 119,000 1Ъ., 18 by 22 in. cylinders 


and will be of 36-in. gage. 


2 These locomotives will be of the four-cylinder simple articulated type for fast freight service 


on mountain grades. 


They will have 22-in. by 32.in. cylinders, a total weight of engine in working 
order of 545,000 1b., a tractive effort of 100,000 Ib. and twelve 69-in. driving wheels. 


The tenders 


will have a capacity of 19,000 gal. of water and 22 tons of coal. 


з Subject to the approval of the court. 
Each will seat 92. 


The cars are to be similar to the 50 bought in 1934. 


* These locomotives are to be equipped with roller bearings and will have a tractive force of 
106,000 Ib., a length of 127 ft. 14 in., a height of 16 ft. 4 in., a total weight in working order of 
1,025,000 1Ь., and a tender capacity of 27 tons of coal and 22,000 gal. of water. 


> Тһеѕе steel-sheathed refrigerator cars are 
pany which will lease them to the C. М. St. 


в For use on the International Great Northern. 


ug nu for the Union Refrigerator Transit Com- 


* This company will build 250 stock cars of 40 tons' capacity in its own shops. 
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-erton, Pa. Previous loans to the Lehigh 
Walley total $5,345,000 for rebuilding old 
«equipment and purchasing new cars and 
locomotives. 

The Wabash has been authorized by the 
district court to spend $476,694 for repair- 
ing 1,310 freight cars and dismantling 394 
freight cars and 16 locomotives. 

The Northern Pacific will spend $4,- 
000,000 for 12 locomotives and 1,000 
freight cars and $338,000 for improve- 
ments to track, bridges and terminals to 
permit the operation of these locomotives 
in the Montana mountain territory be- 
tween Livingston, Helena and Missoula. 

The New York, New Haven & Hart- 
ford program for 1936 includes applying 
«ast steel side frames in place of arch bar 
side frames on some 2,500 freight cars 
and making such other repairs as re- 
quired, including painting. 

The Chicago, Milwaukee, St. Paul & 
Pacific will undertake a $5,000,000 equip- 
ment program, the Reconstruction Finance 
Corporation having agreed to purchase 
equipment trust certificates for 80 per cent 
of the value of the new equipment. An 
order has been placed with the American 
Locomotive Company for a streamline 
steam locomotive of the same type now 
used on the Hiawatha, which will be used 
for relief service on the Hiawatha or for 
the operation of extra sections of the 
train. A total of 1,500 freight cars, in- 
cluding 1,000 automobile cars and five hun- 
dred 50-ton gondola cars, will be con- 
structed in company shops. Passenger 


Henry S. Grirrtn, formerly general su- 
perintendent of the Morris Car Lines, has 
become associated with the Ajax Hand 
Brake Company, Chicago. 


R. D. BARTLETT, general manager of the 
Franklin Steel Works, Franklin, Pa., has 
been appointed assistant to the president 
of the Chicago Railway Equipment Com- 
pany, with headquarters at Chicago. 


Tue МАВКНАМ SurPLv Company, Chi- 
cago, has been appointed general railway 
representative for the Chicago, Omaha, 
Neb., and Twin Cities territory for the 
Auto-Tite Joints Company, Pittsburgh, Pa. 


James E. DeLona, executive vice-presi- 
dent of Waukesha Motor Company, Wau- 
kesha, Wis., has been appointed general 
manager. Mr. DeLong, who joined the 
organization in 1923, will also continue as 
head of the executive board. 


Lester W. Seago, for the past ten years 
with the Ready-Power Company, Detroit, 
Mich., has been appointed eastern district 
manager, with office at 1775 Broadway, 
New York, and Wesley Davey, who has 
been with the company for over five years, 
will have charge of all Ready-Power serv- 
ice in the eastern territory. 


J. M. ГАМмМЕрЕЕ, formerly sales engi- 
neer of the Worthington Pump & Ma- 
chinery Corporation, with headquarters at 
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train cars to be built include 20 day 
coaches, 2 dining cars, 2 taproom cars and 
3 parlor cars, all air-conditioned and par- 
tially streamlined, 5 baggage and 5 mail- 
express cars. All will be of steel-welded 
construction, about one-third lighter in 
weight than the conventional type car. 


Air Conditioning 


CANADIAN railways are making arrange- 
ments to introduce air conditioning into 
their train services, according to a joint 
statement issued by the managements of 
the Canadian National and the Canadian 
Pacific. For the coming summer several 
trains will be so equipped on the more 
heavily traveled lines of both companies. 
The fitting of present equipment will be 
undertaken gradually so that the types of 
air-conditioning devices used for the con- 
templated year-round operation will be the 
latest obtainable. Committees of mechan- 
ical and traffic officers of the two Canadian 
railways have been investigating air-con- 
ditioning devices for passenger equipment 
for some time and the work of equipping 
cars of both roads is now going forward. 
For the present year it is likely that this 
work will be confined to sleeping, parlor 
and observation cars. It is anticipated, 
however, that the air conditioning will be 
gradually extended to all passenger cars 
of practically all important main line trains. 

The Illinois Central has placed an order 
with the Pullman Standard Car Manufac- 
turing Company for Pullman shaft-driven, 


Supply Trade Notes 


Chicago, has been appointed mechanical 
engineer of the Wilson Engineering Cor- 
poration, to succeed V. E. McCoy, who 
has resigned to become mechanical engi- 
neer of the Sullivan Valve & Engineering 
Corporation, Butte, Mont. 


WiLLIAM Pace, formerly sales engineer 
of the Acme Steel Company, has been 
placed in charge of the railway reclama- 
tion division of Erman-Howell & Co., Chi- 
cago, and C. A. Reagan, formerly asso- 
ciated with Briggs & Turivas, has joined 
the sales organization of Erman-Howell. 


J. B. Strone has resigned as president 
of the Ramapo Ajax Corporation, a sub- 
sidiary of The American Brake Shoe & 
Foundry Company, at the age of 60 years. 
In the future he will act as a consulting 
engineer, particularly for The American 
Brake Shoe & Foundry Company and its 
affiliates in co-operation with its research 
department, with address 230 Park ave- 
nue, New York. 


R. H. Sonnesorn, formerly associated 
with the Youngstown Sheet & Tube Com- 
pany, with headquarters at Detroit, Mich., 
has been appointed special sales representa- 
tive of the tubular division of the Repub- 
lic Steel Corporation, with headquarters at 
Cleveland, Ohio. Charles W. East, assist- 
ant manager of sales in the pipe division, 
with headquarters at Birmingham, Ala., 
has been appointed district sales manager, 


mechanical air-conditioning systems for 52 
passenger cars. 

The Waukesha Motor Company, Wau- 
kesha, Wis., has received orders for air- 
conditioning equipment as follows: 
Chicago & North Western....... 28 ice engines 


Illinois Central .......... 1 ice engine 
Missouri Pacific ...... г 1 ісе engine 
Texas & Расібс................. 1 ice engine 


The New York, Chicago & St. Louis 
has placed an order with the Pullman- 
Standard Car Manufacturing Company for 
Pullman shaft-driven, mechanical air-con- 
ditioning systems for two coaches. 

The New York Central is air condition- 
ing 53 railroad-owned coaches and dining 
cars, and, in addition, the Pullman Com- 
pany will air condition 22 cars for serv- 
ice on the New York Central, making a to- 
tal of 632 air-conditioned cars on this road. 

The Reading and Central of New Jer- 
sey have authorized a program of install- 
ing air-conditioning equipment in 21 pas- 
senger coaches as follows: On the Read- 
ing, 11 coaches, 3 combination cars and 2 
cafe cars; on the Central of New Jersey, 
3 coaches and 2 combination cars. 

The New York, New Haven & Hart- 
ford has been granted permission by the 
United States District Court for Connec- 
ticut to air condition 46 of its passenger 
cars with ice units, which have been pur- 
chased from the B. F. Sturtevant Com- 
pany, and 15 electro-mechanical and 1 ice 
unit purchased from the Safety Car Heat- 
ing & Lighting Company. Ап additional 
26 cars on this road belonging to the Pull- 
man Company will also be air conditioned. 


with headquarters at Houston, Tex., to 
succeed Robert E. Lanier, resigned. 


Tue PerrLess EQuipMeNtT CoMPANY 
has elected the following officers: Chair- 
man of the board, F. A. Poor; president, 
A. A. Helwig; first vice-president and 
treasurer, Philip W. Moore, with head- 
quarters at 310 South Michigan avenue, 
Chicago, and vice-president, Floyd K. 
Mays, with headquarters at 230 Park ave- 
nue, New York. The Peerless Equipment 
Company continues the sale of the Peer- 
less draft gears; the USL Battery Cor- 
poration’s batteries for air-conditioning, 
car lighting, signaling and other purposes; 
the Journal Box Servicing Corporation’s 
process and equipment for waste renova- 
tion and oil reclamation; and the Burgess 
Battery Company’s dry cells. 

A. A. Helwig, who has been elected 
president, was born at Minneapolis, Minn.. 
in 1892, and served his apprenticeship in 
the mechanical department of the Minne- 
apolis & St. Louis. Later he was employed 
in train service on this railroad, the Great 
Northern and the Chicago, Milwaukee, St. 
Paul & Pacific. In 1915 he was appointed 
general foreman of the Alton at Kansas 
City, Mo., and the following year became 
traveling inspector in the mechanical de- 
partment. In 1917 he entered the Army 
as a second lieutenant and in 1920 resigned 
as a major after serving three years in 
France with the First Army Engineers. 
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He returned to railroad service in that 
year as superintendent of the car depart- 
ment of the Kansas City Terminal Com- 
pany at Kansas City, and in 1925 resigned 
to become southwestern sales manager of 
the Bradford Corporation. In 1930 was 


(c) Moffett Studio 
A. A. Helwig 


elected vice-president at Chicago and in 
March, 1932, resigned to form the Peer- 
less Equipment Company. 


СЕовсЕ Danprow, assistant manager of 
the New York district of the Johns-Man- 
ville Sales Corporation, has been appointed 
manager of that district with office at New 
York. Mr. Dandrow joined the Johns- 
Manville organization in 1922. After five 
years in its Boston branch, Mr. Dandrow 
joined the general engineering staff at New 
York and for the last few years has been 
assistant manager, New York district. 


Freperick Н. THOMPSON, vice-president 
and director of the Simmons-Boardman 
Publishing Company, publisher of Railway 
Mechanical Engineer, has been elected also 
to the board of directors of its parent 
company—the Simmons-Boardman Pub- 
lishing Corporation—and Frederick С. 
Koch, also a vice-president of the former, 
has been elected to its directorate. 


General 


N. M. Eserwart has been appointed fuel 
analyst of the Florida East Coast, with 
headquarters at St. Augustine, Fla. 


R. K. Carr, chief motive power clerk 
of the Norfolk & Western at Roanoke, 
has been appointed assistant to superinten- 
dent of motive power. 


D. W. Cnoss has been appointed super- 
intendent of motive power of the Detroit 
& Toledo Shore Line, with headquarters 
at Toledo, Ohio, succeeding J. F. Hazel. 


CHARLES Scorr Тлутов, who has been 
appointed superintendent of motive power 
of the Atlantic Coast Line at Rocky Mount, 
N. C, was born on January 7, 1886, at 
Wilmington, N. C. He attended grammar 
school and McGuire's Preparatory School 
at Richmond, Va., and took International 
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Mr. Thompson, who was born in Cleve- 
land, Ohio, started his business career in 
1902 as a newspaper reporter in New 
York and served for a time as a dramatic 
critic. From 1904 to 1907 he was eastern 
representative of the Music Trade Re- 
view, becoming in the latter year business 
manager of the American Engineer and 
Railroad Journal, a position which he held 
until 1912, when that publication was 
merged into the Railway Mechanical En- 
gineer. Shortly after the merger Mr. 
Thompson joined the Simmons-Boardman 
organization as business manager of the 
Railway Mechanical Engineer, serving in 
that connection from 1912 until 1920, when 
he was appointed general manager for the 


Frederick H. Thompson 


Simmons-Boardman Publishing Company 
in the Central district, with headquarters 
at Cleveland, Ohio. In 1924 Mr. Thomp- 
son was elected a vice-president. He was 
elected to the Simmons-Boardman Pub- 
lishing Company directorate in 1931. 
Frederick C. Koch was born in Jersey 
City, N. J., on June 9, 1893, and was edu- 
cated in the public schools of New York. 
He entered the employ of the Railway 
Age-Gazette in 1909 in a minor capacity 
and rose through various clerical posi- 
tions to the managership of the advertis- 
ing make-up department. In 1917 he be- 


Personal Mention“ 


C. S. Taylor 


Correspondence School courses in mechan- 
ical engineering and on air brakes. He 


came advertising sales representative for 
all Simmons-Boardman transportation pub- 
lications with the title of assistant to vice- 
president. In 1925 he was appointed busi- 
ness manager of Railway Engineering and 
Maintenance, which position he still holds 


Frederick C. Koch 


along with the vice-presidency of the Sim- 
mons-Boardman Publishing Company to 
which he was elected in 1931. 


Henry A. WAHLERT, who retired in 
1932 as representative at St. Louis, Mo, 
of the Westinghouse Air Brake Company, 
died т. St. Louis on January 7. 


Obituary 


Harry DANIELs, manager of the railroad 
department of the West Disinfecting Com- 
pany, who died on January 19 at Evans- 
ton, Ill., of bronchial pneumonia, was born 
in Boston, Mass., in 1873, and started his 
railroad career at the age of 14 with 
the Concord & Montreal, now a part of 
the Boston & Maine. Later, he entered 
the employ of the New York, New Haven 
& Hartford, occupying various positions ` 
until 1908 when he left the railroad to 
enter the employ of the West Disinfecting 
Company as a salesman. In 1918 he was 
appointed manager of railroad sales for 
the United States and Canada. 


became a machinist apprentice in the em- 
ploy of the Atlantic Coast Line on Au- 
gust 26, 1902. He completed his appren- 
ticeship on September 4, 1906, and until 
June 1, 1909, was a machinist. On the lat- 
ter date Mr. Taylor was promoted to the 
position of assistant enginehouse foreman 
at South Rocky Mount; on October 1, 
1909, was transferred to South Richmond, 
Va.; on January 1, 1911, was appointed 
general enginehouse foreman at Florence, 
S. C.; on March 18, 1912, became general 
foreman at Wilmington; on January 1, 
1918, was promoted to the position of 
master mechanic at Wilmington; on No- 
vember 1, 1923, was appointed shop super- 
intendent at Emerson shops, Rocky Mount; 
on June 1, 1933, was transferred to the 
position of master mechanic at Rocky 
Mount, and on January 16 of this year was 
appointed superintendent motive power, 
Northern division. 
(Turn to next left-hand page) 
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NEW HEAVY POWER 


FOR 


Cylinders, 25 in. x 30 т. @ Boiler Pressure, 250 lb. @ Drivers, 63 in. @ Total rye haa 86 ft., 114 in. 


Tractive Effort at 85% cut- off, 63,250 lb. e eight on Drivers, 248 
Weight Total Engine, 411,500 00 16. @ Weight Tender Loaded, 361 ,370 Ib. 


THE 
DETROIT, TOLEDO AND IRONTON 


RAILROAD COMPANY 


Delivery was completed by Lima Locomotive 
Works, Incorporated, on December 31,1935 
of four 2-8-4 Type Heavy Freight locomo- 
tives to the Detroit, Toledo and Ironton Rail- 
road Company. 

This power is designed to meet the require- 


ment of heavy freight service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


LIMA 
LOCOMOTIVE WORKS , 


INCORPORATED 
p^ 


—" 


J. B. Втлсквовх has been appointed 
engineer of motive power of the Advisory 
Mechanical Committee of the Van Swer- 
ingen Lines, with headquarters at Cleve- 
land, Ohio, succeeding D. S. Ellis. 


P. J. Norton, master mechanic on the 
Union Pacific, with headquarters at Poca- 
tello, Idaho, has been appointed district 
superintendent, motive power and machin- 
ery, of the Central, Northwestern and 
Southwestern districts, with the same head- 
quarters. 


WiLLIAM S. Lamners, who has been ap- 
pointed mechanical valuation engineer of 
the Atchison, Topeka & Santa Fe at To- 
река, Kan. has been with the Santa Fe 
in various capacities in the mechanical de- 
partment for 32 years. Mr. Lammers was 
born on January 2, 1884, at Ft. Madison, 
Iowa, and received a public school, busi- 
ness college and correspondence school edu- 
cation, specializing in mechanical drawing 
and general accounting. He entered the 
service of the Santa Fe in 1903 as a 
enginehouse clerk at Ft. Madison, Ia., serv- 
ing for the next 13 years at various points 


William S. Lammers 


in this capacity and as a car clerk, equip- 
ment inspector, machinist helper, machin- 
ist, shop timekeeper, head shop timekeeper, 
and assistant bonus supervisor. In 1916 he 
entered the valuation department as valua- 
tion assistant, later being promoted to of- 
fice engineer and then to assistant mechan- 
ical valuation engineer. 


D. S. Erus, engineer motive power of 
the Advisory Mechanical committee of the 
Van Sweringen Lines, has been appointed 
mechanical assistant to vice-president of 
the Chesapeake & Ohio, the New York, 
Chicago & St. Louis and the Pere Mar- 
quette, with headquarters at Cleveland. 
Mr. Ellis was born on January 25, 1897, 
at Warwick, N. Y. He entered railway 
service in 1916 as a clerk in the office of 
the auditor of the Lehigh & Hudson River. 
In the following year he became a clerk in 
the office of the auditor of freight ac- 
counts of the New York Central, later 
serving as a machinist and as acting en- 
ginehouse foreman. In 1918 he became a 
draftsman and later served as a checker, 
calculator, designer and traveling engineer. 
In 1924 he was appointed assistant engi- 
neer and in 1925 became assistant engi- 
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neer of motive power. On May 1, 1929, 
Mr. Ellis was appointed Eastern district 
manager, and subsequently manager, of 
the Railroad division of the Worthington 
Pump & Machinery Corporation. On Oc- 


D. S. Ellis 


tober 1, 1932, he resigned from the service 
of the Worthington company to become 
engineer of motive power of the Advisory 
Mechanical committee of the Van Swerin- 
gen Lines. 


Master Mechanics and 
Road Foremen 


S. C. SurrH has been appointed master 
mechanic of the Central district of the 
Union Pacific, with headquarters at Poca- 
tello, Idaho, to succeed P. J. Norton. 


Wittarp BougpEN Мтоогетом, who has 
been appointed master mechanic of the 
Atlantic Coast Line at Rocky Mount, N. 
C., was born on October 16, 1882, at War- 
saw, N. C. He attended North Carolina 
State College for two years (1902-1904) 
and entered the service of the A.C.L. as 
a machinist apprentice on June 7, 1904. 
Having been allowed six months on his 


W. B. Middleton 


apprenticeship for technical training he be- 
came a machinist on February 1, 1908. In 
February, 1909, he was appointed assistant 
roundhouse foreman; in the fall of 1911, 
became assistant to erecting shop fore- 
man, and in May, 1912, was promoted to 
enginehouse foreman. Mr. Middleton act- 


ed as master mechanic for three months 
in 1918, and was appointed general íore- 
man of the Emerson shops on November 
15, 1920. He became master mechanic at 
Rocky Mount on January 16 of this year. 


Car Department 


A. Н. Моттітт, assistant car foreman 
of the Canadian National at Port Mann, 
B. C., has been appointed car foreman, 
succeeding F. Spick, retired. 


Shop and Enginehouse 


С. SuirLEv, locomotive foreman of the 
Canadian National at The Pas, Man., has 
been transferred to the position of locomo- 
tive foreman at Rivers, Man. 


Е. E. Demorest, assistant locomotive 
foreman of the Canadian National at Nu- 
tana, Sask., has been appointed locomotive 
foreman, with headquarters at Prince Al- 
bert, Sask. 


P. J. Sprouts, locomotive foreman of 
the Canadian National at Rivers, Man., has 
been transferred to the position of loco- 
motive foreman at Sioux Lookout, Ont. 


F. C. Parsons, a machinist of the 
Canadian National at Rainy River, Ont., 
has been promoted to the position of night 
foreman at The Pas, Man. 


T. Lervers, locomotive foreman of the 
Canadian National at Sioux Lookout, Ont., 
has been transferred to the position of 
locomotive foreman at Transcona, Man. 


J. C. Benson, enginehouse foreman of 
the Atlantic Coast Line, has been promoted 
to the position of general foreman, with 
headquarters at Jacksonville, Fla. 


J. CanNocHAN, leading hand machinist 
of the Canadian National at the Trans- 
cona locomotive shop, has been promoted 
to the position of millwright foreman at 
Transcona, Man. 


L. E. Hart, general boiler maker fore- 
man of the Atlantic Coast Line, has been 
appointed general foreman locomotive de- 
partment, with headquarters at Rocky 
Mount, N. C. 


PETER YOUNG, general foreman of the 
Corwith (Ill. reclamation plant of the 
Atchison, Topeka & Santa Fe, has been 
appointed general superintendent of recla- 
mation at the same point, to succeed R. 
K. Graham, deceased. 


Purchasing and Stores 


Erwvw T. Ricker has been appointed 
storekeeper of the Maine Central and 
Portland Terminal Company, with head- 
quarters at Deering Junction, Me. 


J. G. STUART, assistant purchasing agent 
of the Chicago, Burlington & Quincy, with 
headquarters at Chicago, has retired be- 
cause of continued ill health. Mr. Stuart 
had been 48 years in the service of the 
Burlington. 


W. Е. Myers, local storekeeper on the 
Chicago, Burlington & Quincy at McCook. 
Nebr. has been appointed general store- 
keeper of the Fort Worth & Denver City, 
the Wichita Valley and the Burlington- 

(Turn to next left-hand page) 
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THAT INCREASES 
PASSENGER COMFORT 


THAT REDUCES 
MAINTENANCE COSTS 


A smooth riding engine means a smoother riding train 
and a big reduction in locomotive and track maintenance 
costs. 

Franklin Type E-2 Radial Buffer is like a giant arm 
that grasps the engine and tender. While permitting 
Г= i absolute freedom of movement it steadies and avoids 
jars and jolts. 

lt maintains constant contact between engine and 
tender and provides spring controlled frictional resist- 
ance to compression which avoids lost motion and sub- 
sequent destructive shocks. 

Like its Twin the Franklin Automatic Compensator and 


Snubber for Driving Boxes, it materially improves the 


riding qualities of the engine and saves many times its 


ra 1 cost in maintenance expense. 


and should be purchased with equal care. Use only genuine Franklin repair parts in Franklin equipment. 


d 


When maintenance is required a replacement part assumes importance equal to that of the device itself 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


ER E. NEW YORK CHICAGO MONTREAL 
L = SD в ONE TR RSIS 2 ЕРА USES ax Cea Dd i Ma o 


Rock Island, with headquarters at Chil- 
dress, Texas, succeeding George Baker, 
deceased. 


J. C. Hart, chief clerk to the district 
storekeeper of the Chicago, Milwaukee, 
St. Paul & Pacific at Minneapolis, Minn., 
has been appointed division storekeeper of 
the LaCrosse and River division, with 
headquarters at La Crosse, Wis. 


D. H. Puesus, chief clerk to the general 
storekeeper of the Chicago, Milwaukee, 
St. Paul & Pacific at Milwaukee, Wis., 
has been promoted to the position of dis- 
trict storekeeper of the Southern district, 
with headquarters at Savanna, Ill. 


J. C. MacDona tp has been appointed to 
the newly-created position of district store- 
keeper of the Tacoma district of the Chi- 
cago, Milwaukee, St. Paul & Pacific, with 
jurisdiction over the territory between 
Tacoma and Harlowton, Mont. Mr. 
MacDonald’s appointment was made fol- 
lowing the death recently of A. J. Kroha, 
assistant general storekeeper, Lines West, 
whose position has been abolished. 


В. D. Lona, general storekeeper of the 
Chicago, Burlington & Quincy, has been 
appointed purchasing agent, with headquar- 
ters as before at Chicago, to succeed Per- 


R. D. Long 


cival Hunter, deceased. Mr. Long has 
been connected with the Burlington for 
more than 43 years. He was born on Feb- 
ruary 22, 1877, at Aurora, Ill., and entered 
the employ of the Burlington on Novem- 
ber 1, 1892, as a messenger at the Aurora 
store. In March, 1901, after having held 
various positions at that point, he was pro- 
moted to foreman, which position he held 
until October, 1906, when he became chief 
clerk at the Aurora store. Mr. Long was 
transferred to the office of the general 


Marinac has furnished us with the 
following explanations of the three car- 
toons which appear elsewhere in this issue. 


Page 109. George Krahan received con- 
tusions of the right chest in a most un- 
usual accident, which occurred in Fresno, 
Cal. One of the tires of his car was in 
some way forced off the wheel as a loco- 
motive was approaching. It struck the 
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storekeeper at Chicago on February !, 
1910. Four years later he became assistant 
general storekeeper at that point and late 
in 1931 he was appointed general store- 
keeper. 


G. A. GoERNER, traveling storekeeper of 
the Chicago, Burlington & Quincy, with 
headquarters at Chicago, has been pro- 
moted to purchasing agent of the Colo- 
rado & Southern (a unit of the Burling- 
ton System), with headquarters at Den- 
ver, Colo., to succeed William C. Weldon, 
deceased. Hal D. Foster, inspector of 
stores on the Chicago, Burlington & 
Quincy, has been appointed traveling 
storekeeper, with headquarters at Chi- 
cago, to succeed G. A. Goerner. 


Obituary 


Percival Hunter, purchasing agent of 
the Chicago, Burlington & Quincy, with 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


TaxTALUM.—The Fansteel Metallurgical 
Corporation, North Chicago, Ill, has 
issued a 48-page illustrated book in which 
technical information about tantalum and 
its uses are discussed. Tantalum is de- 
scribed as “A rare metal with amazing 
properties of heat and electrical trans- 
ference—with unbelievable resistance to 
the destructive forces of acid corrosion, 
oxidation and wear.” 


Егкстас Werning Provucts. — Elec- 
trodes, arc welding machines and miscel- 
laneous electric welding products, such as 
helmets, face shields, gloves, etc., are de- 
scribed and illustrated in the 32-page cata- 
log issued by the Air Reduction Sales 
Company, Lincoln building, New York. A 
group of tables, especially useful to the 
welder, are contained in the last section of 
the catalog. 


ВвлкЕ SHOE ENGINEERING AND RE- 
SEARCH  FaciLITIES.— The Sargent Re- 
search Laboratory, of the American Brake 
Shoe & Foundry Co., Mahwah, N. J., de- 
scribes and illustrates in a four-page bul- 
letin its laboratory which is being equipped 
with a specially designed brake-shoe test- 
ing machine with recording instruments 


MARINAC’S RAIL ODDITIES 


locomotive sidewise and rebounded, hitting 
the driver. 


Page 128. The cartoon is self-explana- 
tory. The so-called railroads are of 
course, quite limited in length, but possibly 
the term “railroads” can be justified. 


Page 129. A quaint village on the Isle 


Trade Publications 


headquarters at Chicago, died in that city 
on February 3, of heart failure. 


Cuartes D. Van SCHAICK, retired com- 
bustion expert for the New York Central, 
died at his home on Shippan Point, Stam- 
ford, Conn., January 19, after several 
weeks’ illness. He was seventy-three years 
old. Mr. Van Schaick was a mechanical 
engineer. At the Rogers Locomotive 
Works, Philadelphia, he helped build the 
first locomotives for the West Shore. He 
helped build the motive power for the 
Mexican National Railways and spent some 
time in Mexico, demonstrating the power 
to the Mexican enginemen when it was 
put into service. Returning to New York, 
he entered the employ of the New York 
Central & Hudson River in 1890, and re- 
tired in 1932, since which time, however, 
he had done special work on assignment 
for the railroad. 


for the testing of brake shoes at maxi- 
mum train speeds of 160 m.p.h. and wheels 
loads equivalent to a car weighing 320,000 
lb. Mention also is made of their new 
metallurgical research laboratory, with ex- 
perimental foundry and machine shop, and 
modern equipment for chemical and physi- 
cal testing and heat-treating. 


Haynes) STELLITED  VaLvEs.—Haynes 
Stellited valves for high temperatures and 
pressures, or for service where corrosion 
and erosion are encountered, are illustrated 
and described in an eight-page booklet is- 
sued by the Haynes Stellite Company, 205 
East Forty-second street, New York. 


МетлІ, Coatinc Process.—The Metals 
Coating Company of America, 495-497 
North Third street, Philadelphia, Pa., has 
issued File Folders Nos. 1203 and 1204, 
each of four pages, the former describing 
the complete molten metal spraying sys- 
tem and the latter describing in detail and 
illustrating complete MetaLayeR operating 
equipment. 


Batt Bearings AND Heavy Duty 
Кошек BEARINGS.—A comprehensive re- 
view of the principles affecting the selec- 
tion, application and operation of antifric- 
tion bearings, and ball bearings in particu- 
lar, has been prepared by the Fafnir Bear- 
ing Company, New Britain, Conn., in the 
form of a wire-bound engineering man- 
ual, No. 35. The book is divided into five 
sections, and is available to executives and 
engineers responsible for bearing selection 
or maintenance. 


of Anglesey, North Wales, boasts of the 
longest name in that country. It is com- 
posed of the following 58 letters: Llanfair- 
pwllgwyngyllgogerychwyrndrobwll-Llanty- 
siliogogogoch. Because of its unusual 
length the natives call it Llangfair P. G. 
for short. The illustration shows the 
railroad station sign being taken down in 
November. It is removed with great care 
and stored safely until spring. 
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When ordinary pipe gives way to the rust and 
corrosion of railroad service, replace it with 
Toncan Iron and get longer service. » » » 
Roundhouse service means sulphurous smoke; 
yard service brine drippings, rust and cinder 
corrosion. Train line service encounters vibra- 
tion in addition to corrosion. » » » All this is 
hard on pipe. Toncan Iron, the alloy of open- 
hearth iron, copper and molybdenum, has a 
superior resistance to these destructive ele- 
ments. It ranks first in rust-resistance among 
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ferrous materials in its price class. » » » Nat- 
urally it costs a little more than ordinary steel 
but the increase in cost is far less than the 
savings it assures thru its longer service life. 
» » » Use Toncan Iron Pipe and reduce pipe 
renewals. » » » Where conditions warrant 
the use of steel pipe, Republic’s Electric 
Weld Steel Pipe also offers the advantages of 
perfect roundness—uniform wall thickness— 
and freedom from scale, inside and out. Spec- 
ify it. Send for Booklet — Address Dept. RG. 
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Pennsylvania 


Streamline Steam Locomotive 


Tue Pennsylvania has recently turned out from the 
Altoona shops a Class K4s Pacific type locomotive and 
tender which has been completely streamlined by cowling 
over the boiler and skirting which extends down from 
the running board and around the front of the loco- 
motive. The cab is faired into the lines of the locomo- 
tive, and the tender has been made to continue the lines 
of the locomotive by curved sides above the top of the 
tender, which conform to the sides of the cab roof. The 
top of the tender is not enclosed. The bottom of the 
skirting and tender form an unbroken line with the 
bottom of the coach sides when the locomotive is coupled 
to a train. 

An outer diaphragm of heavy sheet rubber closes the 
space between the front of the tender and the rear of 
the cab, which is entered by side doors at the gangway 
behind the enginemen’s seats. This diaphragm, which is 
put up under tension, provides a smooth, continuous 
surface between the engine and tender while standing 
on straight track, and stretches as much as is necessary 
to conform to the relative movement between the engine 
and tender on curves. 

The body color is a gun metal tone against which the 
striping stands out sharply. The letters and the stripes 
on the tender and around the cab windows are in gold. 
The stripes on the engine are stainless steel, as are also 
the handrails on the sides and front end and the winged 
keystone emblem on the cowling in front of the stack. 

By the separation between the front end of the boiler 
and the skirting in front of the pilot and around the 


cylinders the characteristic appearance of the steam loco- 
motive has been retained. Aside from its pleasing ap- 
pearance this separation is said to reduce the tendency 
to develop low-pressure pockets along the sides of the 
boiler at the front of the cab, which is characteristic 
of the so-called shovel-nose form. A further division 
of the air stream toward the same end is effected by a 
horizontal plane projecting around the front end of the 
locomotive at approximately front deck-plate height. 

‘The smoke-lifting device consists of the stack cowl- 
ing, enclosing a space of considerable width at the sides 
of and behind the stack, which is closed at the top by a 
horizontal plane flush with the top of the stack and 
extending somewhat beyond the cowling at the front and 
sides. Along each side of the boiler, starting with the 
enclosure for the classification lights at the front is a 
plane, the lateral elements of which are horizontal, which 
slopes upward toward the rear and blends into the con- 
tour of the cab roof. The space between each of these 
planes and the under side of the projecting horizontal 
plane is thus narrowed toward the rear, tending to pro- 
duce a slight increase in air pressure and velocity at 
the rear end of the horizontal plane. This is said to 
remove all tendency for smoke to trail along the top 
of the boiler and the lateral component of the increased 
pressure in the air stream between the two planes is also 
a factor in reducing low-pressure spots along the side 
of the boiler toward the front of the cab. 

The front end of the locomotive is completely equipped 
with a coupler and both brake and signal hose connec- 
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tions. When not in use the coupler is swung back hori- 
zontally and the hose connections are dropped into place 
behind the contour of the skirting which is closed by a 
panel permanently attached to the locomotive and which 
moves up and back within the skirting when opened. 

The boiler cowling and cab are fabricated of sheet 
steel. The skirts below the running boards are of alum- 
inum sheets. A long panel of each skirt is arranged to 
be completely removed by removing a few bolts when 
access to the rods and motion work is required in the 
enginehouse or shop. Doors have been provided at points 
where access for lubrication is not otherwise available. 
The smokebox and smokebox front have been lagged to 
protect the cowling from the heat. Openings in the cowl- 
ing are provided over the whistle and pops, the location 
of which has not been changed. The sand box, however, 
has been moved forward immediately behind the stack. 
The bell is mounted on the engine frame under the 
cowling at the front of the locomotive. 

The tender has 18,000 gal. capacity. The water tank 
is provided with two longitudinal filling holes, one in 
each side. The panels in the curved extensions of the 
tender sides opposite these openings are arranged so they 
may be unlatched and rolled laterally toward the center 
of the tank to clear the filling holes. 

The locomotive as altered has a weight in working 
order of 337,850 Ib. and the weight of the tender loaded 
is 289,700 Ib. The overall length is 95 ft. 

The design of the streamlining was developed by the 
railroad's engineering department in co-operation with 
Raymond Loewy, New York, an authority on streamlin- 
ing and a member of the road's technical advisory staff. 
In working out the final design tests were carried on 
over a period of months in the wind tunnel of the New 
York University aerodynamic laboratory. Instead of 
the usual type of wood or metal models, clay models 
were used for the first time in these experiments. They 
demonstrated their superiority over the other materials 
because of the readiness with which shapes could be al- 
tered immediately upon observing the results of each test. 
Observations of air flow were made by the use of both 
silk threads and smoke bombs. 

The comparative wind-resistance tests were made with 
models of the locomotive, tender and one coach. Under 
these conditions at wind-tunnel speeds of 100 m.p.h. 
the air resistance was reduced from 896 hp. with a con- 
ventional locomotive to 600 hp. with the streamliner. 


Roller-Bearing Journal Box 
with Lateral-Motion 


With the application of roller bearings to locomotive 
driving axles the Franklin Railway Supply Company. 
New York, one of the first to provide controlled lateral 
for locomotive driving axles, became interested из devel- 
oping a means of applying this principle to roller-bearing 
journal boxes. 

On locomotives with plain crown-bearing journal boxes 
the control and cushioning of lateral motion has been 
largely confined to one or two axles for the primary pur- 
pose of keeping the rigid wheel base within practical 
limits on locomotives with long coupled wheel bases. In 
the case of the roller-bearing journal box, however, be- 
cause of the absence of lateral motion within the bearing 
itself there is to be considered the added function of 
providing some cushioned lateral movement within the 
parts of the journal box to protect the axle bearing, 
frames and parts from shocks received through the 
track. To meet these conditions this company has de- 
veloped a type of lateral-motion journal box which is 
adapted to either self aligning or radial type roller bear- 
ings and is applicable on either inside or outside journal 
bearings, the latter including those on trailer, tender and 
passenger-car trucks. 

For both types of bearings the complete lateral mo- 
tion journal box consists essentially of an inside box 
which houses the roller bearing and an outside box which 
fits into the pedestal of the locomotive or truck frame 
or is otherwise attached to the truck frame. The inside 
box conforms to the outside of the roller-bearing as- 
sembly and is essentially cylindrical in form. Within it 
are provided the necessarv seals for retaining the roller- 
bearing lubricant. On the top of the inside box is dow- 
eled the spring seat or the spring-saddle seat, as the case 
may be. The outside box is open on the side next to the 
wheel hub and, in assembling, is slid onto the inner box 
in a direction parallel to the axis of the journal. The 
top of the outer box is also open for the doweled seat 
of the inner box on which the load is carried. 

Lubrication of the sliding surfaces between the inner 
box and the driving box is provided from an oil pocket 
in the spring-saddle seat. Pockets in the top of the 
outer, or driving box, feed oil to the pedestal shoe and 
wedge faces. In the trailer box the oil pockets in the 


The brake and signal hose connections and the coupler are always ready for service— The panel rolls back behind the shrouding 
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outer box supply lubricant to both surfaces. Alemite 
fittings in the inner box extend through free openings 
in the closed end of the outer box. 

On the closed face of the outer box are a number of 
spring pockets which are parallel to the axle. Within 
each pocket is a coil spring which bears against a plunger 
projecting into the outer box toward the end surface of 
the inner box from which it is normally separated by a 
clearance of №4 in. The lateral movement of the axle 
and the roller-bearing assembly with its inner box brings 
the latter into contact with the ends of the plungers in 
the outer box and builds up resistance against the move- 
ment by the compression of the springs. With the re- 
moval of the force causing the lateral movement of the 
axle the springs acting on the plungers restore the inner 
box to its normal or central position within the outer 
box. 

The illustrations show a driving box designed for 
SKF self-aligning bearings. With this type of bearing 
the movement required to accommodate the variable in- 
clinations of the axle with respect to the frames takes 
place within the bearing itself, and full-length bearing 
suríaces between the flanges of the outer or driving box 
and the pedestal shoe and wedge surfaces can be main- 
tained. The only friction load on the sliding surfaces 
between the inner and outer boxes is what may be im- 
posed bv braking reactions and, in the case of driving 
boxes, bv the piston thrust. The main bearing load is 
carried directly on the inner box. 

With a journal box of this kind it is possible to pro- 
vide the amount of lateral cushioning force desirable on 


The inner box, with its inside cover removed, partially inserted. in 
the outer box—When completely assembled all bearing surfaces are 
protected from dust 


any particular axle, depending upon its location in the 
wheel base. By the number of cushioning springs built 
into the box and the initial load adjustment the amount 
of resistance can readilv be developed to supplement the 
resistance of the leading truck or the trailing truck in 
any proportion to provide proper riding quality both at 
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speeds and on curves. In the case of the drivers it can 
also be varied to meet the conditions of location and, 
hence, to provide the proper flexibility in order to nego- 
tiate curves and overcome the disadvantages of a too 
long rigid wheel base. The cushioning of the lateral 
not only tends to increase the life of the mechanism, 
including flanges, wheels, axles, bearings and boxes, but 
also reduces stresses on the rail and roadbed. By re- 
ducing flange clearance it would be possible with journal 
boxes of this type to replace what is in realitv a free 
lateral movement between the flange and the rail with a 


Lateral-motion roller-bearing driving box cut away to show the relation 
between the parts 


cushioned and controlled lateral movement within the 


lateral-motion journal box. 


Journal boxes of this type have been in service on the 
front driving boxes and the front trailer boxes of two 
Delaware, Lackawanna & Western 4-8-4 type locomo- 
tives since December, 1934, one of these locomotives 
operating largely in passenger service and the other 
largely in freight service. In this installation the max- 
imum lateral permitted within the driving boxes is 5$ 
in. and within the trailer boxes, 1 in. Observations 
made by the use of Bowden wires attached to one plung- 
er each in a driving box and a trailer box indicate that 
in approaching a curve the lateral-motion boxes permit 
the axle to adjust itself smoothly and gradually and 
no side sway of the locomotive was evident either on 
tangent track or on curves due to a jerky lateral move- 
ment of the axles. When operating in the yard and in 
pusher service the lateral movement within the driving 
boxes varied up to a maximum of М to 3 in., both in 
forward and backward motion. In backward motion 
the springs in the trailer box were compressed 54 in. 
under conditions of severe curvature, and in forward 
motion not more than 3$ in. Examination of the boxes, 
however, indicates that at times there have been lateral 
movements up to the maximum permitted bv the design 
of the boxes. In road passenger service a reduction in 
the initial lateral force on the trailer boxes from 31.6 
per cent to approximately 21 per cent of the wheel load 
was found to effect a smoother operation of the trailer. 
The initial force in the driving box has been maintained 
at 31.6 per cent of the wheel load. 
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Horsepower and Grate Area 


ИТ is a generally recognized fact that the true measure 
of a locomotive’s capacity is the horsepower that it is 
capable of developing at various speeds. A statement 
covering tractive force means nothing unless the speed 
at which that tractive force is exerted is included. The 
product of the two is directly proportional to the horse- 
power. | 

It is also recognized that the factor which primarily 
determines the maximum horsepower that a locomotive 
can exert is the steaming capacity of the boiler. Loco- 
motives are invariably proportioned so that, except at 
slow speeds, the cylinders.can utilize all the steam that 
the boiler produces; hence, while the efficiency with 
which the steam is utilized is of importance in determin- 
ing the indicated horsepower, the factor first to be con- 
sidered is the boiler. This is evident in all the tentative 
methods for determining locomotve horsepower that have 
been worked out during recent years. The best known 


Table I—Factors of Evaporation for Firebox and for 
Tubes and Flues of Varying Lengths 


Frresox:—Allow an evaporation of 55 lb. per sq.ft. of heating surface 
per hour for ordinary fireboxes, including combustion chamber, arch 
tubes ard thermic svphons. Test data for watertube fireboxes are meagre; 
a tentative rate of 42 lb. has been proposed. 

FrrpwarER Hearter:—-If locomotive is equipped with a feedwater heater 
or an exhaust steam injector, multiply the calculated total evaporation 


by 1.08. 


Tube Evaporation, Tube Evaporation, 
length, ft. Ib. per hr. length, ft. lb. per hr. 
10.0 13.00 18.0 9.85 
10.5 12.75 18.5 9.70 
11.0 12.55 19.0 9.50 
11.5 12.30 19.5 9.35 
12.0 12.10 20.0 9.20 
13:5 11.80 20.5 9.05 
13.0 11.65 21.0 8.95 
13.5 11.45 21.5 8.80 
14.0 11.25 22.0 8.65 
14.5 11.10 22:5 8.55 
15.0 10.90 23.0 8.40 
15.5 10.70 23.5 8.30 
16.0 10.50 24.0 8.20 
16.5 10.35 25.0 8.20 
17.0 10.20 26.0 8.20 
17.5 10.00 


of these is probably that developed by Е. J. Cole and 
published by the American Locomotive Company in 
1914. This method is used as the basis for that recently 
presented by A. I. Lipetz before the American Society 
of Mechanical Engineers and which Mr. Lipetz uses in 
determining the horsepower of a number of recent high- 
capacity locomotives. 

The Baldwin Locomotive Works has presented, in its 
quarterly magazine "Baldwin Locomotives," a method 
developed by Thos. R. Cook for determining what is 
called the “potential horsepower" of a locomotive. In 
many respects this follows the well-known Cole method, 
but it is easier to apply as it uses only data that can be 
readily obtained, while the Cole method is based partly 
on the spacing of the boiler tubes, which usually cannot 
be obtained without a print of the boiler. In utilizing 
the Cook method the amount of steam that the boiler is 
considered capable of producing per hour is first cal- 
culated and this amount is then divided by a factor repre- 
senting the assumed steam consumption per horsepower- 
hour. The result gives the horsepower that the locomo- 
tive is capable of developing, except at slow speeds when 
the cylinders cannot utilize all the steam that the boiler 
is capable of producing. 

In figuring the boiler output it is assumed that 55 Ib. 
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Formulas for evaporation and 
boiler horsepower apply only 
when sufficient grate area is 
provided 


of water can be exaporated per hour for each square 
foot of heating surface of the ordinary firebox, includ- 
ing combustion chamber, arch tubes and syphons, and 
that the tube and flue heating surfaces will evaporate 
amounts varying with the length of the tubes, as given 
in Table I. An additional evaporation of 8 per cent i: 
assumed if a feedwater heater is applied. Аз the test 
data from boilers with water-tube firehoxes are quite 
meagre, the evaporative factor for such fireboxes can 
not be taken with any certainty. A tentative rate of 42 


Table Il —Steam Consumption Factors for Determining 
Potential Horsepower 
Pounds of steam for potential horsepower-hour 
EM RTI A ee MANUS UE, 


pe pee а. 
А Degrees of superheat and type of superheater 
Steam L-—— — —  —— 4 
pressure, Sat iri ted 150 200 250 
Ib. steam Туре А, small Type A, large Type E 
150 29.75 22.40 21.30 29.25 
155 29.60 22.20 21.10 20.09 
160 ` 29.30 22.00 20.85 19.8n 
165 29.10 21.85 20.75 19.70 
170 29.00 21.75 20.60 19.50 
175 28.75 21.65 20.40 19.30 
180 28.60 21.45 20.25 19.20 
185 28.40 21.30 20.10 19.08 
190 28.30 21.25 19.90 18.90 
195 28.10 21.10 19.80 18.80 
200 28.00 21.00 19.70 18.70 
205 27.80 20.90 19.60 18.60 
210 27.75 20.80 19.50 18.50 
215 27.60 20.70 19.40 18.46 
220 27.50 20.65 19.30 18.30 
223 27.40 20.55 19.25 18.25 
230 27.30 20.50 19.10 18.20 
235 27.20 20.45 19.05 18.15 
240 27.10 20.35 19.00 18.10 
245 27.00 20.25 18.90 18.00 
250 26.90 20.20 18.85 17.95 
255 26.85 20.15 18.80 17.90 
260 26.80 20.10 18.75 17.85 
265 26.75 20.05 18.75 17.80 
270 26.65 20.00 18.75 17.80 
275 26.60 20.00 18.75 17.75 
280 26.55 19.95 18.70 17.75 
285 26.50 19.90 18.70 17.75 
300 26.45 19.85 18.65 17.70 
325 26.40 19.80 18.65 17.70 
350 26.35 19.80 18.65 17.70 


1—Allow 150 deg. F. added by Type A superheater—small or original 
design—where the number of tubes divided by the number of flues is 
greater than six. 

2— Allow 200 deg. Г. added by Type A superheater—large or improved 
design--where the number of tubes divided by the number of flues is 
less than six. . 

3—Allow 250 deg. F. added by Type E superheater. 


Ib. per square foot per hour has been suggested. It is 
also assumed that sufficient coal can be burned on the 
grate to evaporate these amounts of water. The assumed 
steam consumption per horsepower-hour for different 
pressures and degrees of superheat is given in Table II. 

As this method covers a wide range of tube lengths, 
steam pressures and degrees of superheat, the author 
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recently applied it to a large number of locomotive de- 
signs in order to determine not only their relative effi- 
ciency, but also whether they had grates of sufficient 
size to generate the amounts of steam required by the 
formula. The general results of this study, which proved 
most interesting, are presented in this paper. All the 
locomotives considered are of the two-cylinder, single- 
expansion type, with fireboxes of conventional design, 
suitable for the use of bituminous coal as fuel. They 
were selected more or less at random, but are repre- 
sentative of the motive-power practice of their respective 
periods, and no designs that could in any way be re- 
garded as "freaks" were included. 


Relation of Firing Rate to Evaporation 


The first step in this investigation was to determine 
a definite relationship between the rate of firing per 
square foot of grate per hour and the evaporation per 
pound of coal burned. This relationship is shown in 
Fig. 1. The curves here presented—one of which ap- 
plies to locomotives using saturated steam and the other 
to locomotives equipped with superheaters—are based 
chiefly on Pennsylvania tests and on information pre- 
sented by F. J. Cole before the New York Railroad Club 
on November 21, 1901. The curves are, of course, only 
approximations, as locomotive boilers show widely dif- 
ferent results in water evaporation at various rates of 
firing, but for the purpose of comparison they are reason- 
ably satisfactory. No two persons, working independ- 
ently, would produce curves of this kind that would 
show exactly the same results, and it is impossible, with- 
out actual tests, to determine the exact amount of water 
per pound of coal that any given boiler will evaporate. 

It early became evident that locomotives fitted with 
superheaters and saturated steam locomotives with wide 
fireboxes would, when burning coal of reasonably good 
quality, develop their potential horsepowers at firing 


Dotted ипе = Saturated Steam 
Solid Line = Superheated Steam 


W- Pounds of Water Per Pound of Coal 


«о 80 100 mo ио 60 180 200 220 240 260 280 300 
C-Firing Rate-Pounds of Coal Рег Sq.Ft. of Grate Per Hour 


Fig. 1 


rates well under 200 Ib. an hour, but that many loco- 
motives with narrow fireboxes would show very much 
higher rates. Accordingly, the curve for saturated steam 
locomotives was extended to show an evaporation of 
300 Ib. per square foot of grate per hour. This exten- 
sion of the curve is open to criticism, as there are very 
few locomotive boilers in which it would be possible to 
burn coal at such a high rate. Furthermore, when 
boilers are being unduly forced, the actual evaporation 
frequently drops off even with an increase in the rate 
of firing. А 300-Ib. rate, however, has been reached on 
the Altoona plant in a 4-8-2 type superheated locomotive 
having a comparatively moderate amount of grate area, 
but a large combustion chamber and furnace volume. 
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By extending the curve to 300 1Ь., it has been possible 
to include in the study a considerable number of nar- 
row firebox locomotives which would otherwise be en- 
tirely outside the range of calculation. 

For any given boiler the firing rate, when developing 
full potential horsepower, is largely dependent upon two 
factors—the number of square feet of heating surface 
per square foot of grate area, and the equivalent evapora- 


Equivalent Evaporation ' 
85 Curve Lb. Per Hour 
A 12 
B 13.5 
с 15 
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tion rate per square foot of heating surface. The latter 
factor is obtained by dividing the total calculated evap- 
oration per hour by the total evaporative heating sur- 
face. It is evident that increasing the firebox heating 
surface in proportion to the total, or reducing the length 
of the tubes, will increase the equivalent evaporation 
rate. 


Ratio of Heating Surface to Grate Área 


The relation between evaporation per pound of coal 
and the rate of firing (Fig. 1) having been determined, 
two sets of curves—one (Fig. 2) for saturated and one 
(Fig. 4) for superheated locomotives—were plotted to 
show the relation. between ratio of heating surface to 
grate area and coal consumed per square foot of grate 
per hour for different rates of equivalent evaporation. 
'These cruves are based on the following equations: 

Let 


p = grate area in square feet 

h =: water heating surface (total) in square feet 

e = equivalent evaporation in pounds per hour per square foot 
of heating surface 

w = pounds water evaporated per pound of coal 

c = firing rate (pounds of coal per square foot of grate per hour) 

r = ratio of h to g 


Then 
hxe = pounds water evaporated per hour =g¥*cxw 
Hence 
h>e 
с = 
хм 
and if we let 
h 
==. 
g 
e 
c=rx— 


For any given locomotive the value of e should first 
be determined by calculating the total evaporation in 
pounds per hour and dividing this figure by the total 
evaporative heating surface. A value for w must then 
be selected, by the “pick and try" method, that agrees 
with the corresponding value for c as given in Fig. 1. 
Thus, let it be assumed that in the case of a certain 
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locomotive using saturated steam the value for r is 60 
720 
and for e, 12. Then c = ——. 
w 
of 120 for c, the corresponding value for w, as gvien by 
the formula, will be 6.0. Fig. 1, however, shows that 


If we assume a value 


with a firing rate of 120 Ib. the corresponding evapora- 


tion, using saturated steam, is 6.6 lb. If now the firing 
rate is assumed to be 100 1b., the corresponding evapora- 
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tion, as given by the formula, is 7.2 lb. This agrees 
with Fig. 1 and, therefore, 100 and 7.2 are the correct 
values for the locomotive in question. If the locomotive 
uses superheated steam and has a value of 50 for r and 
750 
15 for e, the formula becomes c = i 
w 
a firing rate of 110 Ib., the corresponding evaporation, 
as given by the formula, is 6.8 Ib., whereas Fig. 1 shows 
an evaporation at this firing rate, of 6.5 lb. If, how- 
ever, we assume a firing rate of 120 lb., the correspond- 
ing evaporation, as given by both the formula and Fig. 
l, is 6.25 lb. These values should, therefore, be used. 

It is evident that if the value of w corresponding to 
any selected value of c, as given by the formula, is less 
than the value given by Fig. 1, then the firing rate 
should be reduced in order to equalize the two; whereas. 
if the formula shows a higher value for ze than does the 
curve in Fig. 1, then a higher value of c should be tried. 
With a little practice and with fixed values, in any given 
case, for г and с, the corresponding values for c and «c 
can readilv be found. 

Due to differences in the values of e, two locomotives 
with practically the same r values may show surprising 
differences in the firing rates. This is illustrated in the 
case of the two engines considered in Table III. 


If we assume 


Table III 
Firehox Values of 
heating surface in Ae іа 5 = 
Engine per cent of total r e € 
A 5.35 60.5 11.6 94 
B 10.90 59.8 17.3 230 


Engine .1 is a wide firebox 4-6-2 type using saturated 
steam, while engine B is a 4-4-0 type of the period of 
1872, with a deep firebox between frames and driving 
axles and tubes only half the length of those in engine .4. 
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Engine A should have no difficulty in developing horse- 
power as calculated by the Cook formula, but it is very 
problematical as to whether sufficient coal could be burned 
in the small firebox of engine B to make a similar per- 
formance possible. 


Narrow Fireboxes 


Of the heavy narrow firebox locomotives investigated, 
built during the nineties and early in the present century, 
very few were found in which the firing rate when devel- 
oping full potential horsepower would be less than 200 Ib. 
per square foot of grate per hour. The average firing 
rates and the values of “horsepower divided by grate 
area” for three representative types were found to be as 
shown in Table IV. 


Tab'e IV 

Type of No. of Firing rate, Horsepower 

locomotive locomotives average Grate area 
4-4-0 17 249 39.0 
4-6-0 24 248 39.3 
2-8-0 14 236 37.5 


In a number of instances the firing rate was far in 
excess of 300 Ib., entirely beyond the limit of the curve 


Equivalent Evaporation, Pounds Per Hour - E 
Without F.W.Heater With F.W. Heater 
gol A 11.5 х1.08 = 12.42 
12.5x1.08 = 13.50 
13.5x1.08= 14.58 
5 14.5x1.08 215.66 
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shown in Fig. l. Table V gives data covering some of 
these locomotives. The “potential” horsepower is that 
calculated from the formula, while the "probable maxi- 
mum" horsepower is based on an assumed firing rate of 


Table V 
Values of Horsepower 
E VOU Mtl A: 

EA Horsepower Probable 
Engine Type c Grate area Potential maximum 
C 4-4-0 15.8 50.2 940 620 
D 4-4-0 15.8 53. 985 595 
K 4-4-0 15.4 48.3 1.220 835 
Е 4-0-4) 15.5 57.3 1.020 585 
G 34.0.0 13.9 47.5 1,445 1,035 
H 2-8-0 13.7 51.5 1,895 1,270 
I 2.5.0 13.6 48.2 1.615 1,140 
1 4-8-0 14.3 48.2 1,805 1.285 
K 4-8-0 14.4 50.2 1,705 1,165 
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200 1Ь. and an evaporation of 434 lb. of water per pound 
of coal, as taken from Fig. 1. The steam consumption 
per horsepower-hour is then taken from Table II. 

Engines C, D and F had narrow fireboxes between 
the frames and driving axles, while the other locomotives 
had long fireboxes placed above the frames but between 
the wheels. The most abnormal case is engine F, in 
which the probable horsepower is only 57.4 per cent 
of the potential. 

It is probably safe fo say that the heating surface 
should not be used as a basis for horsepower calculation 
in any locomotive in which the firing rate exceeds 200 Ib. 
In many locomotives it would be impossible to force the 
rate of combustion even to that figure. A heavy vertical 
line E in Fig. 2 divides the diagram into two parts, that 
on the left covering locomotives which come within the 
200-Ib. limit and that on the right those, including the 
majority with narrow fireboxes, that exceed this limit. 

The wide firebox, saturated steam locomotives, show 
firing rates that are far more favorable. Table VI prc- 
sents particulars of 75 locomotives of four types: 


'Tab'e VE -Saturated Steam 


Values of 
No. of Horsepower Firing Weight 
Type locomotives г е Grate агса rate Horsepower 
4-6-0 14 60.0 13.6 29.0 128 131 
2.8-0 26 59.3 13.5 28.7 128 133 
4-4-2 19 62.4 13.2 29.4 134 126 
4-6-2 16 69.8 11.7 29.3 139 147 


In the items given in the last column of the table the 
weight of each locomotive in working order, but with- 
out tender, is that considered. 

There is a marked similarity in the firing rates of all 
four tvpes and also in the amount of horsepower devel- 
oped per square foot of grate area. The 4-6-2 type, 
with its long tubes, shows a considerably lower equiva- 
lent evaporation than the other three and also a higher 
weight per horsepower. The minimum and maximum 
firing rates for the different types are as shown in Table 
VIT. 


Table VII 
Type Minimum Maximum 
4-6.0 112 155 
2-8-0 $1 192 
4-4-2 81 177 
4-6-2 9+ 167 


To illustrate more clearly the effect which the amount 
of grate area has on the firing rate and the evaporation, 
Fig. 3 is presented. The curves are based on two satu- 
tated steam locomotives built for the same road, and 
practically duplicates of each other, except that one had 
a narrow, and the other a wide, firebox. Character- 
istics of these locomotives are given in Table VIII. 


Table VIII 


Total Evapora- Values of 
heating tion, Ih. = --—— а — 
Grate surface, per hour Horsepower 
Firebox area sq.ft. (Cook) т е с Grate area 
Narrow ..... 33.3 2.812 39.900 84.5 14.2 282 43.3 
Wide ....... 49.1 2.844 39,600 57.8 13.9 124 29.0 


Although, due to the distribution of the heating sur- 
face. the maximum estimated evaporation with the nar- 
row firebox is slightlv greater than with the wide. it is 
very questionable whether the rate of firing in the first 
locomotive could be forced sufficiently to. produce the 
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evaporation called for. It is interesting to note that 
with a total coal consumption of (say) 5,000 Ib. an 
hour, the wide firebox boiler evaporates 20 per cent 
more than the other. No wonder that the use of the 
wide firebox proved a relief to the fireman as well as 
to the railroad manager. 


Superheated Locomotives 


Particulars covering 125 locomotives using super- 
heated steam are presented in Table IX. The locomo- 
tives fitted with feedwater heaters are separated from 
those not so equipped. In the case of the former, two 
rates for equivalent evaporation are given—one with the 
heater cut out and the other with the device in use. The 
increased evaporation due to using the heater is taken 
as eight per cent, in accordance with the Cook method 
of calculation. The potential horsepower is based on 
this higher value, but in determining the firing rate the 
lower value for ¢ should be used. 


Table IX —Superheated Steam 


Values of 


Feed- -4 - — Weight 
No. of water Horsepower Firing Horse- 
Type 10205. heater r e Grate area rate power 
4-6-2 24 No 60.5 12.5 37.1 133 125 
4-6-4 6 Yes 50.8 12.9 38.7 96 115 
13.9 
2-8.2 26 No 63.4 12.3 37.0 132 124 
4-8-2 17 No 60.8 12.8 40.3 132 121 
4-8-2 6 Yes 58.4 13.6 46.8 137 106 
14.7 
4-8-4 4 No 58.4 13.2 41.2 127 116 
4-8-4 18 Yes 54.0 13.1 42.7 111 109 
14.1 
2.10-2 18 No 59.8 12.7 38.6 25 118 
2-10-4 6 Yes 52.5 13.1 41.9 103 111 
14.1 


It is unfortunate that, in the case of a number of these 
types, there are very few representatives. Thus, the low 
average weight per horsepower of the 4-8-2 type loco- 
motives with feedwater heaters is largely due to the fact 
that one of these designs weighs only 89.5 Ib. per horse- 
power—the lightest, in point of weight per horsepower. 
of any of the locomotives investigated. 

The firing rates in the locomotives covered by Table 
IX vary from a maximum of 78 Ib. in the case’ of a 
4-6-4 type, to 186 Ib. in the case of a 2-8-2 type. Averag- 
ing the figures, the locomotives with two-wheel trailing 
trucks show a firing rate of 130 Ib. as against 109 Ib. 
for the locomotives with four-wheel trailing trucks—a 
reduction of 16 per cent in favor of the latter. Similarly, 
the locomotives without feedwater heaters average 121 
Ib. weight per horsepower as against 110 Ib. for those 
with feedwater heaters. This represents a reduction of 
approximately 9 per cent. 

Comparing the locomotives equipped with superheaters 
and feedwater heaters with the saturated steam, wide 
firebox locomotives previously discussed and in general 
use 25 years ago, the average weight per horsepower 
has been reduced from 134 to 110 Ib., or approximately 
18 per cent. 

Fig. 4 shows the firing rates corresponding to different 
values of r and e, for locomotives using superheated 
steam. Each curve represents two values of e, depend- 
ing upon whether or not a feedwater heater is used. 
For reasons previously explained, the maximum firing 
rate shown on the diagram is 200 lb. an hour. 

A method of horsepower calculation, such as has been 
discussed, is of interest and value in comparing locomo- 
tives of different designs and in estimating the capacity 
of new power. It must be used wth some caution, how- 
ever, especially in the case of the older narrow firebox 
locomotives where it is liable to give values for evapora- 
tion that are entirely bevond the capacities of the boilers. 
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Brakes for 


Modern High Speed Trains" 


NO mere increase in the physical capabilities for speed 
can be considered adequate to the needs for high-speed 
operation on the railways. Attention must be given all 
elements of operating practice and all details of the 
railway facilities which are affected by speed, foremost 
among which are signalling and braking. Consideration 
of signalling and braking are so intimately related to 
the speed of the units over which they must exercise 
control that it is impossible to deal with the problems 
imposed by modern and prospective train speed without 
giving passing thought to these vital elements without 
the parallel development of which, ever higher speeds 
could not be safely attempted. 

Increased maximum train speeds have introduced the 
necessity for amplification of the type of brake equip- 
ment heretofore furnished and the newer designs have 
provided for reductions of at least 60 per cent in the 
length of stops from ultra high speeds. 


Adhesion Between Wheel and Rail 


As a wheel rolls freely upon a rail, there is no relative 
movement between wheel and rail at the point of contact. 
In fact, the wheel occupies a minute depression in the 
rail since, under normal wheels loads, there is a meas- 
urable distortion of both wheel and rail. Since the 
wheel-rail contact is normally static, the same frictional 
resistance to rotation of car wheels is required through- 
out the entire speed range to induce them to slide upon 
a dry rail. 

It is a simple matter to measure the coefficient of 
wheel-rail adhesion when the wheel is at rest, the co- 
efficient of wheel-rail adhesion being defined as the factor 
which, multiplied by the weight upon the wheel, defines 
the force applied tangent to the wheel at the point of 
contact, which resists movement of the wheel along the 
track without rotation. It is more difficult to determine 
its values as speed increases since many variables are 
introduced by conditions of weight transfer imposed by 
imperfect track surface, the interaction of different parts 
of the equipment, the effect of lateral forces imposed by 
guiding, and the vertical oscillation of car bodies and 
other sprung weights upon the yielding suspension sys- 
tem. Since it is impracticable to attempt to measure 
the instantaneous values of these variable forces or their 
resultant, the adhesion coefficient can best be determined 
by obtaining the average of results of repeated trials. 
Tests have now been conducted which verify the main- 
tenance of the static value of approximately 0.25 under 
dry rail conditions for the coefficient, independent of 
speed. Although the behavior of this single factor with 
increasing speed has been established as constant, it is 
the product of the weight supported and the coefficient 
of wheel-rail adhesion which resists wheel sliding and, 
as speed increases, the influence of irregularities in the 
surface of the track increases in like proportion to the 
end that, upon encountering any slight obstruction, the 
vertical acceleration of the wheel and car body is higher 
with a greater momentary wheel load, and a subsequent 
greater reduction in the weight supported. During this 
brief interval a high brake retarding force may decrease 


* Abstracted from a paper entitled “Advance Through Adversity” pre- 
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Improvements made in air 
brakes to meet new condi- 
tions — Other possible types 


of train brakes are considered 


the rate of rotation, causing slipping of the wheel upon 
the rail and, once started, a condition of sliding can he 
continued with a lower wheel retarding force than other- 
wise since, after slipping occurs, the coefficient of whecl- 
rail adhesion is no longer static but kinetic and if re- 
tation is arrested, the coefficient of brake shoe friction is 
no longer kinetic but assumes its higher static value. 
For this reason, the surface of track over which heavily 
braked, high-speed trains operate must be carefully main- 
tained and the spring suspension system arranged to 
insure, as far as possible, a uniform and constant load 
upon the rails. 


Brake-Shoe Friction 


There is another very iniportant phenomenon to be 
considered in any enlightened approach to the problem 
of high-speed braking. While tests have proved the 
existence of a constant coefficient of wheel-rail adhesion. 
the variable nature of the kinetic coefficient of brake-shoc 
friction has also been established. Its value decreases 
as brake-shoe pressure increases and is further diminished 
with each increment of speed increase. In view of these 
facts, it has been customary to so limit the maximum 
brake-shoe pressure that the friction developed at low 
speed should not be sufficient to cause injurious wheel 
sliding. The total friction at any instant is the direct 
measure of the resistance which is then retarding the 
motion of the train and, therefore, a uniform brake- 
shoe pressure offers much less resistance to the motion oi 
a high-speed train at the beginning of a stop than at the 
subsequent low speed. It is for this reason that a 
greater brake-shoe pressure may be applied to the wheels 
at high speed than at lower rates of travelling without 
causing them to slide. This has been the principle re- 
spected in the formulating of all high-speed brake designs. 


Types of High Speed Brakes 


The first approach to this variable shoe pressure prob- 
lem obtained a diminishing brake-shoe pressure value 
as the retardation cycle progressed by the use of a re- 
ducing valve, adjusted to relieve brake-cylinder pressure 
at a predetermined rate, whereas the more modern basis 
has been that of using an inertia governor, not subject 
to any time element but responsive only to the longitud- 
inal inertia effect of the train when being brought to a 
stop. 

The brake which was fitted with a high-speed reduc- 
ing valve was essentially a quick-action air brake operat- 
ing under high pressure. In emergency applications it 
first created a high brake-cylinder pressure and this was 
gradually and automatically reduced as the speed de- 
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creased. This scheme offered no selection of change in 
brake cylinder pressure with initial speed or other con- 
ditions which might affect the stop and did not permit 
utilization of maximum retarding force at any time. Ob- 
viously, since the coefficient of brake-shoe friction varies 
in a very definite and reliable manner with the rubbing 
speed of the brake shoe over the wheel tread, an attach- 
ment at the axle to measure the change in the factor 
causing variation in retarding force could be the only 
practicable alternative for the inertia principle which 
measures the effect of brake-shoe friction variation and 
automatically adjusts the mechanism to preserve the 
effect at a predetermined level. The control device em- 
ployed consists of a housing within which a heavy weight 
is mounted in such a maner that it is permitted dis- 
placement in the direction of car movement. With its 
movement from normal position resisted by carefully 
calibrated springs, a force of known intensity will change 
its position by a predetermined amount. Upon ini- 
tiation of a brake application, the brake cylinders of the 
car. the retardation of which is under the automatic 
control of this device, will receive pressure, extending 
the pistons and pressing the brake shoes against the 
wheels. А rate of retardation is thus impressed upon 
the car which, if of sufficient magnitude to cause the 
weight to thrust forward against the opposing forces 
of the springs, brings the retardation-control device into 
action. The function of the weight is that of operating 
a valve or, indirectly, a circuit which gradually releases 
pressure from the brake cylinder if the rate of retarda- 
tion attains a selected maximum. This rate, fixed by 
the factor of wheel-rail adhesion, cannot be exceeded 
without introducing the hazard of wheel sliding. 


Limits to Retardation Obtainable 


If the weight upon the wheels were constant at all 
times and rail conditions were always the same, the 
wheel-rail adhesion factor of 0.25 could be utilized to 
obtain a maximum rate of retardation. Since retardation 
is negative acceleration, the fundamental equation, 

F=Ma 


can be used for determining the maximum rate of re- 
tardation which may be impressed. In the above equa- 


tion, 
Е = retarding force in pounds 
= mass 
a=rate of acceleration in feet per second per second 
since 


w 
M=— 


vo ES, А 
W = weight іп pounds А 
g = acceleration due to gravity = 32.2 ft. per sec. per second, 


the equation may be written 
Wa 
32.2 


F= 


Then, to determine the maximum permissible rate of 
retardation, a, which may be impressed with security 
from wheel sliding with coefficient of wheel-rail adhesion 
of 0.25, 


With the weight, И’, taken as unity, the equation re- 
duces to, 


а = 32.2 x 0.25 = 8.05 ft. per sec. per sec., or 
5.50 m.p.h. per sec. 


Actually, a factor of 0.25 may not be available in every 
case or the weight on any axle may be momentarily re- 
lieved. In the interest of security from possible damage 
to the wheels, a coefficient of 0.16 is selected on no other 
basis than that of judgment governed by experience in 
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high speed braking. The maximum retardation rate 
is then, 


er sec. per sec, or 


а= 32.2 х 0.16 — 5.15 ft. 
3.50 per sec. 


m.p.h. 

To the average railway mechanical officer, a suggested 
sustained retardation rate of 3.5 m.p.h. per sec., obtain- 
able by the use of the pneumatic brake alone, would seem 
too optimistic to be seriously considered even though he 
is seeking a reduction in the minimum stopping distances 
to conform with the needs of the operating department. 
His hesitancy is due to a fear that the attempt to secure 
such a marked improvement, providing the stopping dis- 
tances tabulated below, would be attended by undesir- 
able features to the extent that the advantage of mini- 
mum stops would be more than offset by difficulties in 
other direction. 


Stopping Distances Obtainable with a Retardation Rate of 
3.5 M.p.H. per Sec., Sustained throughout the Duration of 
Stop. (Average Speed —55 per cent Initial Speed). 


Initial Stopping 
speed, m.p.h. distance, ft. 
2,300 
1,870 
1,470 
1,130 
830 


If trunk-line railway speeds must be increased in any 
case beyond the point that stops effected with a 3.5 m.p.h. 
per sec. retardation rate are no longer satisfactory or 
do not fall within the limits imposed by signal spacing 
in localities where relocation would be particularly costly 
or would cause undue occupation of track by prevailing 
slower moving trains, or if any combination of circum- 
stances arises which demands a still higher retardation 
rate than can be obtained by the use of the pneumatic 
brake alone within the limits of wheel-rail adhesion, 
some supplementary braking method must be adopted. 

When a source of ample electrical energy supply is 
available, as when electric traction is employed, mag- 
netic track brakes are suggested. If this is impractical 
or inadequate and if very high speeds are practiced, there 
are opportunities for shorter stopping distances pre- 
sented by a wind resistance brake, an unproven expedient 
in-so-far as service tests are concerned but one which, 
producing the effect of increasing head-end air re- 
sistance, will be most effective in the early stages of a 
brake application from high speeds, offering a positive 
retarding force, independent of wheel-rail adhesion, 
which is subject to reasonable mathematical evaluation. 


Magnetic Track Brakes 


The magnetic track brake is less effective than is gen- 
erally believed and its use entails features which render 
its application impracticable in many cases. When car 
equipment is light, traffic congestion serious, demanding 
maximum acceleration and deceleration rates, and an 
unlimited supply of electrical energy available, all of 
which are conditions common to the multiple-unit trains 
of important subway lines where the track brake has 
been most highly developed, the opportunities for justi- 
fying its cost, weight, and maintenance are much more 
favorable than on trunk-line railways. 

In any consideration of a magnetic track brake, several 
important factors must be recognized. First, to obtain 
an efficient track brake with predictable characteristics, 
perfect contact between rail and shoe must be obtained, 
it having been demonstrated that a 21 per cent reduction 
in shoe-rail pressure results from the introduction of an 
air gap of but 0.0156 in. Perfect contact is impossible 
to maintain in railway work where both the gap and 
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force are widely variable. Second, the use of a track 
brake makes the use of sand impracticable since the 
abrasive action of a sanded rail introduces excessive wear 
on the shoes and, by wiping most of the sand off the 
rail, the shoes limit the permissible braking ratio which 
may be employed in connection with the wheel brake. 
Third, it is generally impossible to install sufficient length 
of track shoe, by reason of clearances between truck 
wheels, to provide a really effective track brake on any 
main-line railway equipment constructed to date. Fourth, 
the cost and weight of equipment required, including 
battery and generator, are disproportionately high. Fifth, 
there is no background of experience to define the meas- 
ure of safety involved in thrusting track shoes upon the 
rails in front of wheels of units moving at high, main- 
line speeds. 

A typical magnetic track brake shoe will exert a pull 
of approximately 300 Ib. per inch of shoe length on a 
130-lb. rail whenever perfect contact is obtainable 
throughout its length. This is obtained with an energy 
consumption of 50 watts per inch. Although unpre- 
dictable in view of the meagre data available, it is im- 
probable that instantaneous contact conditions will pro- 
vide more than 75 per cent of the vertical pull obtainable 
under conditions of perfect contact. This would mean 
a unit pressure of not more than 225 Ib. per linear inch. 
If 60 in. of track shoe are installed per truck (120 in. 
per car or 720 in. per six-car train), the total pressure 
would be 162,000 Ib. The coefficient of friction between 
track shoe and rail will probably seldom exceed a value 
of 0.07 throughout a stop from 90 m.p.h., in view of the 
very high unit pressure which may result from an 
equivalent magnetic attraction of 300 Ib. per linear inch. 
It is further indicated that instantaneous values of 100 
m.p.h. do not exceed 0.02. Assuming an average value 
of 0.07 throughout the stop from 90 m.p.h., the retarding 
force derived would be 11,345 lb. for the entire train. 
A retarding force of this order, however secured, is 
but 12 per cent of that obtained by the use of a standard 
pneumatic brake for conventional equipment, presenting 
a maximum emergency braking ratio of 150 per cent 
which, unassisted by an auxiliary brake, will provide an 
average retardation rate throughout the stop of 2 m.p.h. 
per second. Were a 3.5-m.p.h. deceleration rate im- 
pressed by a pneumatic brake, clectrically operated to 
accelerate the response of the individual valves and with 
retardation rate automatically controlled, the effective- 
ness of the track brake would be but seven per cent of 
that of the pneumatic system. Furthermore, with an 
energy input of 50 watts per inch of shoe, or 6,000 watts 
per car, the current consumption, with a 32-volt system, 
will be at the rate of approximately 87 amp., requiring 
not less than 1,000 amp. hr. of battery capacity per car 
for all trains which do not derive their energy from a 
central source, remote from the train. Adding to the 
weight and cost of this battery the weight and cost of 
the generator required to serve it in the event that the 
train is not electrically propelled, and that of the mech- 
anism itself which will add not less than 600 lb. per 
truck, the advantage to be gained will generally be more 
than offset by the cost involved and the extra weight 
required. 


The Wind Brakes 


The wind brake may be defined as an unexplored 
medium which may be properly employed in the con- 
trol of trains operating at high speeds. It utilizes the 
air resistance force which modern high-speed trains are 
designed to reduce to a minimum. — Head-end stream- 
lining of a conventional steam locomotive can, by proper 
application as developed by model tests conducted 
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by the National Research Council, reduce the co- 
efficient of head-end resistance (K, in the equation, R, 
= K, AV?) from 0.0024 to 0.0015, where 


Ra = head-end air resistance in pounds 
Ka — coefficient of head-end air resistance 
А = frontal area in square feet 

V = speed іп m.p.h. 

The projected frontal area of a passenger-train car 
of conventional proportions is approximately 124 sq. it. 
This will produce an air resistance force if streamlined 
to the extent that A, = 0.0015, of 0.18525 F7. If it 
were possible to present the equivalent of a flat surface 
of 160 sq. ft, nearly the maximum as defined by the 
A.A.R. clearance lines, normal to the direction of motion. 
to assist in decelerating from high speeds, the head-end 
resistance would be defined by the expression: 

Ra = 0.00324 x 160 V? = 0.518 V? 


Then, when J’ = 90 m.p.h., 
are: 


the comparative resistances 


Streamlined car = 1,500 Ib. 
Flat Plate (160 sq. ft.) = 4,200 Ib. 


The difference, or 2,700 1b., would be available to assist 
in retarding the train by virtue of the provision of vanes 
which would take advantage of the potential force avail- 
able in the air. 

While it is not possible to anticipate the utilization ot 
the entire clearance diagram for effective area to be pre- 
sented to wind effects, there is nothing to linut the 
number of such collapsible vanes advantageously located 
along the train, operated pneumatically and automatically 
upon each emergency brake application, and receding 
into the car structure or folding back into recesses in 
the car sides, maintaining an unbroken surface contour 
when not in use. If retractable vanes were fitted to the 
front of the leading car of a streamlined, multiple-unit 
train, providing an equivalent flat plate area of 140 sq. ít. 
with a vane of 25 sq. ft. projected area fitted at the rear 
of each car, assuming that the vanes at the car ends 
offer a unit resistance equivalent to the head-end value. 
there will be offered the equivalent of 290 sq. ft. frontal 
area. This is probably too high a value to be used in 
view of the interference caused by successive interrup- 
tions of the air stream and a better value for estimate 
may be 250 sq. ft. 

The resistance offered will be, 

0.00324 х 250 V*— 0.810 V? 


and the added resistance to motion of the train will be. 
(0.810 — 0.185) V? — 0.625 V? 


The effect of this force at various speeds of traveling 
is given in the table. 


Resistance Introduced by Wind Brakes 


Added resistance 


Speed afforded by 
m.p.h. wind brake. Ib. 
DT sa Ue tak a eo equ A ad de eua tue Ma dito asset Es ор А 5.060 
Boon E E T d 4.000 
Олы Sade eere е 3.060 
бО чае а АЕА ЕЯ 2.250 
50. 1.560 
ENS CM E аа hat TEE IE aA 1.000 
аА tace ce inten, E QU arre Ar ао eerte d Legere 560 


Since the kinetic energy possessed by a moving train 
varies with the square of its speed, as does the resistance 
due to the wind brake, such a brake is especially desir- 
able to be used in conjunction with the conventional air 
brake. From speeds of 40 m.p.h. to stop, it is not dif- 
ficult to obtain by the use of the conventional air brake 
alone all the retarding force which can be safely im- 
pressed. At the higher speeds, when the coefficient oí 
friction is materially reduced in value, the wind brake 
affords a practical means for supplementing the dimin- 
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ished retarding effect. The exact benefit that can be 
expected from the use of a wind brake such as that 
described, in the way of decreased stopping distance, is 
not immediately predictable. Its effect is dependent 
largely upon the measure of increase of car cross section, 
upon the degree of streamlining practiced, the weight of 
the train, and the speed of operation. 


Air Brakes Adequate for Present Needs 


Whatever expedient has been yet tried or suggested 
to increase the available rate of retardation from high 
speed beyond that obtainable with pneumatic brakes, 
electrically operated for simultaneous response through- 
out a train of coupled cars, none is offered which assumes 
the importance of the highly developed air brake which 
must be relied upon to form the basic retarding medium 
under all circumstances. The time has not yet arrived 
when the capacity of the air brake places a definite limi- 
tation upon the maximum speed which may be practiced, 
even upon well constructed and maintained track, fitted 
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with heavy rail sections and with curves of large radii, 
on which the outer rail is properly elevated. The maxi- 
mum retardation rate of 3.5 m.p.h. per sec., obtainable 
by retarding the rotation of the wheels, is not yet utilized, 
due in part to imperfect rail surface, in part to inadequate 
control of weight transfer, and in part to the hesitancy 
of railway administrations to attempt radical innovations 
in practice, no matter how desirable it may be to ac- 
complish the purpose for which they are designed. The 
increase to the maximum rate will be cautiously pursued 
and retardation rates will advance little by little as they 
have in the past, with associated improvements installed 
to insure protection against possible discomfort within 
the trains and damage to wheels. Effective and posi- 
tive sanding of the rails at various points throughout 
the length of the train is required to insure the attain- 
ment of the minimum coefficient of wheel-rail adhesion 
of 0.16, irrespective of rail condition, since this value 
must be sustained if the maximum rate of retardation is 
to be obtained with security. 


Natural Winds on Hir Drag 


Ix actual operation we are interested in tlie in- 
crease in air drag, at constant train speed, due to 
natural winds. The magnitude of this increase may be 
derived from wind-tunnel tests of the train at various 
angles of yaw, but the determination entails considerable 
mathematical computation. It is the purpose of this 
article to’ present the derivation of the conversion form- 
ulae and show curves of drag increase with natural 
winds, at constant train speed, for streamline power- 
car trains, streamline locomotive trains, and conventional 
steam trains. 

The wind tunnel tests upon which these curves are 
based, were made in the New York University wind 
tunnel by the American Car and Foundry Company, the 
American Locomotive Company, and The J. G. Brill 
Company, cooperatively.* The tests included tests of 
trains of various lengths as well as of different con- 
tours. The models used in the yaw or quartering wind 


Fig. 1 


tests were all made to a scale of 1-32 of full size and 
were in as complete detail as could be represented at this 
scale. 

During the wind tunnel tests the air velocity was 
maintained constant and, therefore, the ratio of the 
drag at yaw angle to the drag at zero yaw, as obtained 
from these tests, is based on a constant resultant air speed 


_" For a general description of these tests see the Railway Mechanical 
Engineer for December, 1935, page 496. 
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Derivation of conversion for- 
mulae and presentation of 
curves of increase in the drag 
of passenger trains, operating 
at constant speed, caused by 
natural winds 


and not on a constant train speed. Since we are really 
interested in the ratio at constant train speed we must 
compute new ratios based on the natural wind velocity 
and direction and the drag ratios from the wind-tunnel 
tests. 

It will be noted that in deriving the formulae for com- 
puting this revised ratio we have assumed that the air 
drag varies as the square of the velocity. This may be 
done without appreciable error, as, in the yaw condition, 
most of the drag is pressure or vortex which is pro- 
portional to the square of the velocity. It may be well 
to mention here, that, in this article, the word “drag” 
refers to the air force component which is parallel to the 
track and, therefore, directly affects the train resistance: 


Let 
Vw = velocity of natural wind 
Ve = velocity of train 
Vr == velocity of resultant wind 
Ө = angle between natural wind and track 
For head wind, 0 = 0° 
For tail wind, 6 = 180° 
Vw 
г = —-- ratio of natural wind velocity to train. velocity 
t 
Y = angle of yaw = angle between resultant wind and track 
В: = ratio of drag at angle of yaw ¥ to drag at zero уам, based 


on constant resultant wind speed. 
(Obtained from wind tunnel tests) 
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is r = Velocity of Ground Wind 
Velocity of Train 
AA ARN @=Angle of Ground Wind to Track 


Head Wind, @= 0° 
Tail Wind, *@=180° 


Fig. 2—Increase in drag, due to ground winds, at constant train 
speed—Power-car train with open skirts 


Ra = ratio of drag with natural wind to drag with no wind (still 
dien air), based on constant train speed. 
У, = Vw sin? 0+ (У: + Vw cos 0) * =r Ve? ERARE (tr cos o: 
= V*t (r? sin? 0+1 + 2r cos б + г: cos? 0) == УЗ (r^ + 2rcosQ «1 


Or 
з. 
= r? + 2r cos 0 + 
У, 
Ви 
(Drag at angle Ф and wind velocity Y DE 
(Drag at zero yaw and Vt) x Rr x T (Drag at zero yaw and 
% 
Ve) x Ra 
Therefore 
Ка = Rr x— =Rrx (г? +2r cos ө + 1) 
Ve 
Also 
Vw зіп 6 rVe sin 0 
Y = tan —! = E 2 
У; + Vw cos 0 А Vtt rVe cos 0 
r sin д 
tan —! —— ——— 
l+rcos@ 


Ro= „ Drag with Ground Wind /& Constant Train Speed 


Orag with no Wind 
, Velocity of Ground Wind 
Velocity of Train 


9 - Angle of Ground Wind to Track 
Head Wind, Ө» 0° 
Tail Wind, Ө ~ 180° 


Fig. 3—Increase іп drag, due to ground winds, at constant train 
speed—Power-car train with closed skirts 
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Fig. 4—Increase in drag, due to ground winds, at constant train 
speed—Streamline locomotive and trail car 


The values of Rg have been computed for all the 
models which we tested in our wind-tunnel program and 
the results of these computations are plotted in Figs. 2, 

4 and 5. 

Fig. 2 applies to the power-car trains with open skirts. 
Fig. 3 applies to the power-car trains with closed skirts, 
Fig. 4 to the streamline locomotive trains, and Fig. 5 
to the standard New York Central trains. 

It will be noticed that these figures do not show any 
variation with the length of train. This is substantially 
correct as the preliminary plots of the R, ratio, which 
were made from the wind tunnel results for each length 
of train, showed the curves to be interlocking and there- 
fore, the average curve was used in computing the above 
mentioned figures. This eliminated the effect of train 
length. - 


0 


о“ Ое with Ground Wind @ Constant Train Speed 


rag with no Wind 
. Velocity of Ground Wind 
eloct Train 
| es | Ө- Angle of Ground Wind to Track 


Head Wind, @= 0° 
Tail Wind, 'ө-180° 
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Fig. 5—Increase in drag, due to ground winds, at constant train 
speed—Conventional New York Central train 


Railway Mechanical Engineer 
APRIL, 1936 


It is our belief that the use of the average curve does 
not affect the ratio by more than 10 per cent and this is 
negligible since in actual service the natural wind condi- 
tions are constantly varying. 

In the above mentioned figures it will be noted that 
Ra has been plotted against the angle of natural wind, 6, 
with parameters of r, the ratio of natural wind velocity 


Max. А -— Drag with Ground Wind е 
Во | Мах. Rg* MaximumRatio o Drag with noWind @ Constant Train Speed 
€.00 Е ыы 
MP: i Streamlined Loco. 
NS Velocity o Sewind of Ground Wind . and Tail Car,use for 
RN Velocity of Train streamline loco trains 
.00, о | - T ee 


Power Car Train 
Closed Skirts 


Fig. 6—Maximum increase in drag, due to various ground wind 
velocities, at constant train speed 


to train velocity. It is interesting to note that the maxi- 
mum value of Аз practically always occurs at a value of 
6 approximately 40 deg. to 50 deg, regardless of the type 
of train. 

Since, in actual practice, the direction of the natural 
wind is seldom known, it is safest when applying these 
figures to use the highest value of Ra applying to the 
known velocity ratio, r. This has been done in Fig. 6 
which shows the maximum value of Rg versus the ratio 
of the natural wind velocity to train velocity for the dif- 
ferent types of trains. Where the angle of the natural 
wind is unknown or questionable it is therefore suggested 
that Fig. 6 be used. 

Using the values of R4 as taken from the above men- 
tioned figures the drag of a train under the influence of 
a natural wind may be computed by selecting the proper 
value of Ra and multiplying it by the drag of the train 
in still air. 

Expressed in equation form: 


Where: 

Dw =the air drag of the train under the influence of a natural 
De = the air dra of the train in still air at a train speed of Ve. 
Ra — factor as obtained from charts. 

Dw = Ra x o. 

In actual service some allowance for average wind con- 
ditions should be made if a higher value of on-time per- 
formance is to be maintained. This can readily be seen 
from Fig. 6 which shows that a natural wind of one- 
third of the train speed may more than double the air 
drag and that a natural wind of one-fifth of the train 
speed may increase the air drag by more than 50 per 
cent. In a majority of cases the exact magnitude and 
direction of the wind varies and, therefore, we must re- 
sort to averages in order to make wind allowances. At 
the present time, for want of more accurate information, 
we suggest that the year round average wind velocity 
for the particular locality of the run be used, and that 
the wind be assumed always to come from the worst 
direction. Then having determined the average wind 
velocity, we can find the drag increase ratio by referring 
to Fig. 6. 
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After we have had more experience in the operation 
of streamlined trains, we will undoubtedly be able to 
arrive at a closer approximation of the actual average 
wind, but at the present time in order to make some 
allowance for the effect of natural winds we must rely 
upon information obtained from the Government 
Weather Bureau, from whom we can get the year round 
average winds. Later we may find that we should apply 
a correction factor to these average winds in order to 
obtain a more accurate working value for performance 
estimation, but, as we have previously mentioned, the 
derivation of this factor will depend upon the data ob- 
tained from actual operation of streamlined equipment. 

In conclusion, an inspection of Fig. 6 will show that 
streamlined equipment has a greater percentage increase 
in air drag with natural winds than does standard equip- 
ment. This is natural since as the angle of the resultant 
wind to the centerline of the train becomes greater the 
value of the streamlining becomes less pronounced until 
when the resultant wind hits the train at an angle of 90 
deg. the value of the streamlining is small. However, 
due to the much lower resistance of the streamlined 
equipment at zero yaw, the air drag of the streamlined 
equipment, even with the most adverse natural wind, 
is still much less than that of the equivalent conventional 
equipment. 


Diesel-Electrie 
Freight Locomotive 


А 1,600-hp. 133-ton Diesel-electric locomotive has been 
completed by the Westinghouse Electric & Manufactur- 
ing Company. The specifications drawn up before the 
locomotive was built required that the total weight be 
carried on four driving axles, that the mechanical fea- 
tures be sufficiently simple and durable to meet the most 
severe freight-service requirements, that all ordinary 
maintenance of power plant and auxiliary apparatus 
could be carried out without dismantling the cab struc- 
ture, and that the unit be suitable for one-man opera- 
tion. 

The locomotive consists of a visibility-type cab and 
two equipment hoods mounted on an integral cast-steel 
underframe, carried on two four-wheel, swivel-type 
trucks. The centrally located operator’s cab has its floor 
and roof raised above the levels of the main floor and 
hood roofs, respectively, and is built to a width exceed- 
ing that of the equipment hoods and supporting under- 
frame, which, with suitably arranged windows, provides 
for visibility both over and along the sides of the equip- 
ment hoods. The operator’s cab and equipment hoods 
are streamlined to a degree sufficient to avoid the box 
car appearance frequently found in units of this type. 
A Diesel power plant with its auxiliary equipment is 
housed in each of the equipment hoods. 

The underframe incorporates storage reservoirs for 
fuel and lubricating oil, mounting rails for the engines 
and generators, air ducts for traction-motor ventilation, 
truck center plates, cab side bearings and bolsters, draft- 
gear housings, four sand boxes and раге pockets. 

The trucks have integral cast-steel frames, side equal- 
ization with semi-elliptic springs, clasp brakes, carbon- 
steel axles, А.А.К. boxes and brasses with 8-in. by 14-in. 
journals and rolled-steel wheels. АП wearing surfaces 
on the truck frame and underframe are protected with 
hardened-steel plates and holes for brake-hanger pins 
are bushed. Truck and underframe center plates are 
likewise bushed with hardened-steel bushings. 
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Driving journals are oil lubricated апа hub liners and 
center plates are arranged for Alemite lubrication. 
Pedestal ways are oil lubricated from oil-and-waste 
pockets on the box. 

The unit is equipped with A.A.R. type 6-in. by 8-in. 
shank swivel-butt couplers and Miner friction draft 
gear, Peacock type hand brake, Graham-White sanders, 
Pyle-National headlights and number boxes, and air- 
operated window wipers and bell. 


Diesel Engines 


The Diesel engines are rated 800 hp. each at 900 r.p.m. 
They are of the solid-injection, 12-cylinder, V-type, op- 


One of the 12-cylinder, V-type, 800-hp. Diesel engines 


erating on the four-stroke cycle. They have integral 
cast-steel crankcases which are machined for cylinder 
liners and heads, main bearings, cam-shaft bearings, 
gear case and fuel pump mountings and inspection 
cover plates. All engine auxiliaries, such as main fuel 
pump, water pumps, lubricating-oil pressure and scav- 
enging pumps, governor oil pump and cam shaíts, are 
driven by gears at the front end of the crank case. 

Removable liners of nickel cast iron are fitted in the 
crank case. Each cylinder is provided with an indi- 
vidual cylinder head, cast from aluminum allov with 
steel valve seats for dual inlet and exhaust valves. The 
pistons are made from an aluminum alloy and machined 
for pressure and oil-control rings. 

The fuel injection. system consists essentially of a 
motor-driven gear pump, taking fuel oil from the main 
reservoir and delivering it through strainers to the main 
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The Westinghouse 1,600-hp. 
Diesel - electric locomotive 
for freight service 


fuel-pump headers, at a pressure of approximately 30 
lb. per sq. in. A main fuel-pump assembly, consisting 
of six units, is mounted on each side of the crank case 
serving the six adjacent cylinders. 


Electrical Transmission 


Each power plant has a single-bearing main generator 
which converts the mechanical power at the engine shaft 
to electrical energy for use by the traction motors. 

An auxiliary generator is mounted on each of the 
main-generator bearing brackets, with its armature on 
an extension of the main generator shaft. A fan, 
mounted on each engine flywheel, draws air through the 
main and auxiliary generators, cooling both machines. 
The main generators are used as motors for cranking 
the Diesel engines during starting. 

Four traction motors, utilizing the electrical power 
furnished by the main generators supply the propelling 
force for the locomotive. One motor is geared to each 
of the driving axles through a pinion on the motor shaft 
and a gear on the driving axle. The gearing is a spur 
type, machined from steel forgings and heat treated. 
The traction motors are of the direct-current series type, 
force ventilated and equipped with roller-type armature 
bearings and split-sleeve type axle bearings. 


Control and Brake Equipment 


The locomotive is equipped with Westinghouse stan- 
dard dual control, developed especially for Diesel-electric 
locomotives to provide maximum flexibility with one- 
man operation. Pedestal-type controllers and brake- 
valve operators are located at each of the operating sta- 
tions. Their shafts extend through the cab floor, and 
are inter-connected with sprocket gears and chains. A 
standard K14 brake valve, minus the handles, is located 
directly below one of the brake-valve operating ped- 
estals with their corresponding shafts connected to- 
gether. Westinghouse modified schedule 14-EL air- 
brake equipment with quick application and release fea- 
ture is used. Two single-stage, two-cylinder, water- 
cooled air compressors, each having 120 cu. ft. displace- 
ment, driven by a 115-volt, direct-current, series motor. 
furnishes air for the operation at the brakes and electro- 
pneumatic control equipment. Both compressors and 
motors are equipped with ball bearings. 
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A view of the truck showing the arrangement of the motors 
and brake equipment 


Two 14-in. by 10-in. brake cylinders are mounted on 
each truck, one cylinder being connected to the brake 
rigging on each side of the truck. An auxiliary hand 
brake is connected to one truck for holding the light 
locomotive at standstill. 

Engine loading is controlled over the range of gen- 
erator voltage and current by the Westinghouse torque- 
control system. Meter and gage panels, located at each 


operator's station, include meters for indicating main 
generator amperes, battery amperes, engine jacket water 
and oil temperatures, and air-brake gages. 

The initial starting of each engine is controlled from 
positions adjacent to the respective engines. Starting 
and stopping of each engine may be controlled from the 
operator's station by electro- pneumatic mechanisms after 
main-reservoir air pressure has been pumped up. The 
starting battery consists of a 50-cell, Exide Ironclad 
battery having 15 plates per cell. 

The control is arranged for the operation of all trac- 
tion motors from either power plant, with the second 
power plant non-operative. 

Foot-operated push buttons are located, one at each 


General Characteristics 


Starting tractive force at 30 per cent adhesion....... 80,000 Ib. 
Tractive force at continuous rating of traction motors. . 32, Ib. 
Speed at continuous rating of traction motors......... 5.6 m.p.h. 
Maximum operating зрееЧ....... киж» к» eee eee eee $0 m.p.h. 
Minimum radius or curvature: 

Locomotive -alohe ыалы opa tee Kar c aea heres 85 ft. 

Loconiobve with ‘load: =. аьа eicere wq e 175 ft. 
Length inside coupler knuckles..........-.........-- 52 ft. 11 in. 
Length over operator's cab and hoods................. 49 ft. 8 in. 
Overall Width о ие eae Ne ee АНУ ДА 10 ft. 2 in. 
Heights from Rail: 

Overall (at operator’s саЬ)........................ 14 ft. 1 in. 

Over hoods (at coupler ends)...............0-.00005 11 ft. 8 in. 
Truck center distances д-сы Sigua ke asso dap hee RS 27 ft. 0 in. 
Truck: wheel Баѕе а ааа ТАЛЛА S 8 ft. 6 in. 
Wheel diameter: ло ааа UM eS EAD ACA Hn 44 in. 
Capacity of fuel oil reservoir.......... 0.0.0.0 cece eee 1,000 gal. 
Capacity of sand. boxes...... oe e e ar anes een 5,000 gal. 
Capacity of jacket water system per engine............ 210 gal. 
Capacity of lubricating oil reservoirs per engine........ 85 gal. 

" g x 

operator's station, for controlling weight-transfer com- 
pensating switches to permit working all drivers at max- 


imum adhesion when the greatest starting tractive effort 
is required. 


Мно Names Cars?—Much has been written in lighter vein 
regarding the naming of Pullman cars. However, this depart- 
ment's entry for the most peculiarly-named car is the Canadian 
National parlor car operating between Montreal and Portland, 
which rejoices in the name Batchewaung. 
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Special insulated car—A. А. К. Class RC—built by the American Car and Foundry Company for transporting 30 tons of dry ісе in 55-Ib. cakes. 
Lower half of car consists of a series of heavily insulated bins 
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Stack Arrangement on 
N. P. 4-8-4 Type Locomotives 


A novel and interesting design of smokestack was em- 
ployed on the latest 4-8-4 type passenger locomotives 
built for the Northern Pacific by the Baldwin Locomo- 
tive Works, a general description of which was given 
in the Railway Mechanical Engineer, December, 1934. 
These large locomotives, known as Class A2 and num- 
bered 2,650 to 2,659, inclusive, weigh 489,400 1b., have 
a rated tractive force of 69,800 lb., 28-in by 3l-in., 
cylinders, carry 260 Ib. boiler pressure, have 4,964 sq. 
ft. of evaporative heating surface and a grate area of 115 
sq. ft.—fuel being Rosebud lignite coal. 

'The smokestack arrangement was worked out by the 
railroad to meet the conditions obtaining on its line. The 
stack has the unusual height of 17 ft. 2 in., above the 
rail. The center line of the boiler is 10 ft. 8 in. above 
the rail; the diameter of the smokebox is 88 in.; the 
stack is set 76 in. ahead of the front tube sheet and 
6614 in. back of the smokebox front-end casting. The 
main purpose of this unusually high stack is to prevent as 
much as possible the trailing of smoke and steam around 
the dome and cab which would interfere with the view 
of the enginemen, when the locomotive is operated with 
a light throttle or is drifting down grade. It is reported 
that the arrangement has proved highly effective in over- 
coming this trouble. 

The top portion of the stack is a removable extension 
casting, 10 in. in height, which is held on by six 78-іп. 
tap bolts equally spaced on a 2612-in. diameter circle. 
This top can thus be easily taken off when the locomotive 
is to be operated in a territory where tunnels or clearance 
restrictions require a reduction in stack height to 16 ft. 
4 in. 

The stack, which is of the straight type with an in- 
ternal diameter of 22 in. and a total height of 6 ft. 614 
in., is made up of five castings—top, stack proper, base, 
sub-base and extension. The base is a steel casting; the 
other portions are cast iron. The bottom extension 
terminates in a small bell, 14 in. below the center line of 
the smokebox and approximately 13 in. above the top 
of the exhaust nozzle. This portion of the stack has 
three chilled veins 3 in. high. 

The stack is attached to the base by six 7-іп. studs 
on a 291%-in. diameter circle and the base to the smoke- 
box by six %-in. bolts on a 321%-іп. diameter circle. 
After the base has been bolted in place it is welded all 
the way around to add to the security of the attachment 
and to assure an airtight joint. Six 76-in. bolts on a 
30-in. diameter circle attach the subbase to the base and 
six 34-in. bolts on a 26-in. diameter circle serve as at- 
tachment for the lower extension. The flange on the 
bottom of the sub-base is a wide one and, in addition to 
supporting the lower extension, has 16 holes for 34-in. 
bolts on a 31-34-in. diameter circle for holding the 
Cyclone front-end Type A spark arrester with which 
these locomotives are equipped. 

An unusual feature in the design of this stack is the 
provision of an annular space between inner and outer 
walls into which the exhaust from certain of the steam- 
operated auxiliaries is piped. This arrangement pro- 
vides a much neater appearance than obtains when in- 
dependent exhaust pipes are led up alongside of the 
stack. On the left hand side there is a boss tapped for 
314-in. pipe for the exhaust from the two 814-in. cross- 
compound air-compressors, and on the right hand side 
there is a boss which is tapped for a 2-in. pipe on the 
locomotives equipped with Worthington feedwater 
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heaters or for a 3-in. pipe on the locomotives equipped 
with Wilson water conditioners. Two 14-in. drain pipe: 
are also provided to carry off any condensation that 
would otherwise accumulate in the annular exhaust space. 
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Smokestack of Northern Pacific 4-8-4 type locomotive 
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EDITORIALS 


Some Notes 
On Boiler Welding 


One of the most comprehensive recent discussions of 
railway shop welding practice was that presented be- 
fore the January 9 meeting of the Pacific Railway 
Club by Frank A. Longo, welding supervisor, Southern 
Pacific general shops, Los Angeles, Cal. Boiler weld- 
ing constitutes an important part of all railway shop 
welding operations, and, touching this subject, Mr. 
Longo called attention to the excellent results being 
secured by the electric arc process, using heavy coated 
welding rod and securing welds with better physical 
characteristics than the original plate, as regards tensile 
strength, ductility and ability to withstand repeated 
stresses. As a result of this improved practice, firebox 
construction and maintenance cost have been greatly 
reduced. 

Firebox life has also been substantially increased, an 
accomplishment which must be credited both to the 
more extensive use of treated boiler water and im- 
proved welding practices. It is reported that, on the 
Southern Pacific, for example, in the twelve-year period 
from 1913 to 1924, a total of 2,127 fireboxes were ap- 
plied on the Pacific System, this number being reduced 
to 977 fireboxes in the eleven-year period from 1925 to 
1935. At Los Angeles shops alone during the year 
1920, a total of 104 fireboxes were applied. By 1925, 
the firebox applications had dropped to 36; and in 
1935, only one firebox was applied. 

An interesting suggestion is advanced regarding the 
welding methods used in fabricating new fireboxes. In 
Southern Pacific practice, the single V-type butt weld 
is used; and as the welders have access to both sides 
of the sheets, the seams are welded from both sides. 
After the box has been completely welded from the 
fire side, a diamond point chisel is used to cut a V- 
shaped groove in the back of the weld of sufficient 
depth to remove all flaws. This groove is then welded 
and a weld of maximum strength is secured. The 
caulked edges of the door sheet, flue sheet and four 
mud-ring corners are sealed with electric welding. 

The Southern Pacific practice in applying firebox 
patches by welding, as described by Mr. Longo, con- 
sists of cleaning and beveling the edges of both the old 
and the new sheets to a 30-deg. angle, or a 60-deg. 
opening for both. The new sheet is bolted in place and 
Spaced to leave a gap of 1/16 in., the seam then be- 
ing tack-welded about every 15 in. to hold the patch in 
line, after which the straps are removed. The first, or 
pressure, bead is made with 1-in. welding wire to as- 
sure penetration, as the weld in the water side must be 
clean and flush with the sheets and with no gaps or mud 
catchers. The first bead is laid directly in the center 
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of the seam, no attempt being made to fill the gap. 
After the first bead is applied, 5/32-in. and 3/16-in. 
electrodes are used, each layer of weld metal being 
thoroughly cleaned of all scale. Patches are applied to 
any part of the firebox. 

In applying patches to the front flue sheet, enough 
flues are removed to enable the welder to reinforce the 
weld from the water side. If the back flue sheet is re- 
newed, a 34-in. front flue sheet is applied instead of 
patches, the front flue sheet being cut horizontally above 
the top row of flues to avoid the necessity of removing 
the unit header. This patched section is well braced 
and not subject to deterioration and cracking. Half- 
inch gusset plates are welded to the knuckle of the 
front flue sheet in the smokebox side. The life of 
cracked front flue sheets has been extended by welding 
the crack and applying these gussets, one flue sheet 
thus repaired having been in service for ten years and 
two others for etght years, each. 

One of the first applications of welding on the South- 
ern Pacific was in the welding of superheater flues to 
the back flue sheet. Mr. Longo's description of how 
this work is now done is very concise and to the point: 
“The holes in the back flue sheet are countersunk at a 
45-deg. angle half-way through the sheet. Each flue 
is cut so that it will lack about 1/16 in. of coming 
through the sheet in the firebox. The flue is then 
given a light rolling to set it to the sheet, then being 
prossered as close to the sheet as possible. The flue is 
belled out or laid over in the countersink, after which 
the flue is welded with a good substantial bead, fusing 
well into the end of the flue to make a strong welded 
joint. There is no projection of the weld on the fire- 
box side, as this weld is flush with the sheet and will 
run the life of the flues without trouble. Small flues 
are not welded until the life is about gone from beads. 
Then they are expanded, beaded, cleaned and sand- 
blasted for welding. A small bead is welded around 
the original bead and the flue life extended about 14 
months. In combustion chamber fireboxes it is much 
longer." 

The detailed practices of the Southern Pacific in 
boiler welding are interesting and may suggest сот- 
ments from readers of Railway Mechanical Engineer, 
particularly with regard to the necessity and desirability 
of cutting the V-shape groove in firebox butt welds, this 
groove then being welded with a view to securing a 
final composite weld of maximum uniformity and 
strength. A railroad locomotive shop was formerly 
rated more or less on the number of fireboxes it could 
apply, but now the emphasis is on how many fireboxes 
can be saved. The Southern Pacific record in this 
particular is impressive, but doubtless can be equalled 
or exceeded on some other roads. Railway Mechanical 
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Engineer would be glad to receive and publish for the 
benefit of its readers information regarding the maxi- 
mum firebox life which is being secured by modern 
welding practices in boiler construction and main- 
tenance. 


New Equipment Orders 
in 1936 


One of the most encouraging evidences of the con- 
tinued progress, indeed acceleration, of recovery, is 
the volume of equipment orders which have been 
placed by the railways in the United States during the 
first quarter of 1936. The orders for steam locomo- 
tives during this period have completely eclipsed the 
orders placed throughout 1935, and those for internal 
combustion type locomotives, including those for new 
streamline trains, amount to considerably more than a 
quarter of the number placed last year. 

During the first quarter of 1936 orders have been 
placed for 62 steam locomotives and 14 internal com- 
bustion locomotives, including those which will form 
the motive power for streamline trains now under con- 
struction. During the entire year 1935 a total of 83 
locomotives of all types were ordered, of which 48 
were internal combustion, 7 electrics and but 28 steam. 
Orders were placed for 8,913 freight cars as compared 
with the orders for 18,699 placed for use in the United 
States during the entire year 1935. In the case of pas- 
senger cars, the 37 passenger coaches and the 32 body 
units in the four articulated, or semi-articulated, stream- 
line trains ordered so far this year compare with 63 
passenger cars and 40 body units in the articulated 
trains or single rail-motor cars ordered during 1935. 

Two forces are principally involved in determining 
the time and amount of railway equipment purchases. 
The first is the ability of the railways to finance the 
purchases, and the second is the immediacy of the need 
for the equipment, or, stated negatively, the degree 
of success with which the railways can continue to 
handle all business available with the existing supply 
of motive power and rolling stock. The second force 
directly affects the first, but under certain conditions 
may be something of a determining factor in spite of 
the first. 

The net railway operating income of the Class I 
railways showed a definite improvement during the 
latter part of 1935 as compared with the same period of 
1934, and this improvement is continuing during the 
present year. From September to January, inclusive, 
the increase has aggregated approximately one third 
and preliminary figures for February indicate an even 
hetter comparison with February of 1935. 

During this same period increasing demands have 
been made on the available supply of motive power and 
rolling stock. The number of locomotives stored service- 
able never declined below 4,000 during the peak vears 
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of 1928 and 1929. Since September 1 the number has 
not been above 4,000 and it had declined to 2,419 on 
February 1. Throughout the depression the number 
of locomotives on line has steadily declined and stood 
at 45,391 as of February 1, while the number un- 
serviceable still holds close to 11,000 in spite of the 
upturn in maintenance which followed closely the in- 
crease in locomotive-miles in the last quarter last vear. 

Much the same trend has prevailed with respect to 
freight cars. The total number on line has declined 
steadily since 1931, while the number in shops has 
remained well toward 300,000 during the past three 
vears and has not yet showed signs of an appreciable 
decline. Surpluses, however, have been declining since 
1933 and, on the basis of the present surplus of less 
than 300,000, may be expected to drop close to the 
100,000 margin of safety during the period of peak 
traffic this fall. 

There is, therefore, ample reason for the increase in 
equipment buying which has been so marked during the 
past three months. Improved net railway operating in- 
come, which is the index of railway purchases, and the 
rapidly narrowing margin of surplus motive power and 
freight rolling stock are ample explanation for the in- 
crease and suggest that it is likely to continue. What- 


.ever passenger rate reduction goes into effect in the 


east, it is almost sure to create an early shortage of 
passenger rolling stock which will have to be met bv 
purchases of new equipment. 


Railroads Make Excellent 
Record in Smoke Prevention 


"Railroad smoke has been reduced 95 per cent, the 
records show. The average locomotive smoke density 
for 1935 was 1.727 per cent, compared to 16.03 per 
cent in 1931. These figures are obtained from the 
average of more than 10,000 Ringelmann chart read- 
ings made each vear." This statement appears in the 
annual report of the smoke abatement engineer of 
Hudson County, N. J. 

In February of this year 880 observations of loco- 
motive performance were made on the nine railroads 
operating in that county, showing an average smoke 
density of 1.65. The New York, Ontario & Western 
led the list with a percentage of 0.00, while the Del- 
aware, Lackawanna & Western came up in the rear 
with a density of 3.20. the Baltimore & Ohio being a 
close runner-up for the end place with a percentage 
of 3.00. The New York Central and the Erie fought 
for the second place at the top of the list, with per- 
centages of 0.40 and 0.42, respectively. Between the 
extremes, graded in the order of good performance. 
came the Pennsylvania, Lehigh Valley, Central Rail- 
road of New Jersey, and Reading. 

These results were not obtained by the making of 
rules and regulations, but rather on the basis of 
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recommending good practices. These recommended 
practices, however, were not handed down as a fiat on 
the part of a governmental authority, but are the 
result of co-operative endeavor on the part of the rail- 
roads, through the organization of a Railroad Smoke 
Association. This organization holds monthly meet- 
ings to consider various phases of the smoke problem 
as it relates to the railroads. Smoke is an evidence of 
poor combustion and waste of fuel. The railroads 
profit from smoke prevention through reduced costs of 
operation and the community gains in cleanliness and 
more healthful conditions. 

The railroads are not the only ones that have made 
a good record in Hudson County. The industrial 
plants are reported to have made a decrease of 93 per 
cent in violations in the past five vears, while the 
steamships, tugs and ferries show an improvement of 
94 per cent in reduction of violations of the smoke 
ordinance. 

While a number of cities have smoke abatement de- 
partments, the movement scems to be gaining in 
impetus. That it has tremendous possibilities is indi- 
cated bv a statement in the official bulletin of the 
Smoke Prevention Association, Inc.. which is credited 
to Frank A. Chambers, deputy inspector in charge of 
the smoke abatement department of Chicago. It shows 
that an average of 67 tons of dust per square mile 
fell on Chicago last year, as compared with 95 tons 
in 1934, and 390 tons in 1930. The decrease in 1935 
as compared to 1934, was 29 per cent. 


Rough:Riding Cars— 
What Does the Passenger Think? 


During the past three or four years in which the rail- 
roads have made rapid strides in the development of 
equipment designed to contribute to the greater com- 
fort of the traveling public many roads have spent 
considerable sums on new types of cars. New car 
structures have been developed with the idea of re- 
ducing the weight of cars thereby cutting down the cost 
of handling trains without resorting to increases in the 
hauling capacity of motive power. [Interiors have un- 
dergone radical changes. Pleasing color schemes, more 
comfortable seats, air-conditioning, better lighting and 
improved interior arrangement have resulted in mod- 
ern coaches which are far more attractive, in many 
instances, than the chair and club cars of a few years 
ago. Reduced fares have brought new customers to 
the railroads and, with improved schedules at higher 
speeds, there is everv indication that the roads mav 
look forward to a continued improvement in passenger 
business. 

It might be well, just at this time, to call the at- 
tention of passenger equipment designers to the fact that 
the train-riding public is not universally enthusiastic 
about all of the new types of cars. When a traveler 
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selects the railroad for a journey in preference to a 
bus or his own automobile he does it in many cases 
because he believes that he can enjoy greater comfort 
and safety. Judging from casual remarks that have 
been heard from time to time many passengers have 
a real cause for complaint about the poor riding qual-’ 
ities of some of the new equipment. It is difficult to 
read a book or a paper in a car that vibrates or has 
a tendency to side-sway to an extent that the type on 
a page is continually jumping before one's eyes and, 
at high speed, violent action of a car body gives the 
nervous passenger a feeling that something might 
happen. The fact that anything rarely does happen is 
of small comfort to that type of person. 

Some of the new equipment that has been placed in 
service in the past four years is performing in a 
manner that is winning new friends for the railroads 
on every trip but, unfortunately, there are other in- 
stances where there is still much to be done to provide 
the traveler with the comfort he has the right to ex- 
pect. Possibly it would be a good idea for the roads 
to make an intensive effort to find out, bv contact 
with passengers, what thev think of the riding qual- 
ities of modern passenger cars. It would at least pro- 
vide much food for thought on the part of the designers 
of our cars. 


NEW BOOKS 


SPEED, SPACE AND Time. By Vernon Sommerfeld. 
299 pages, 7% in. by 514 in. Illustrated. Bound in 
cloth. Published by Thomas Nelson & Sons, Ltd., 
London, Eng. Price, $2.50. 

Here is a brief and fascinating story of "man's attack 
upon space and time through the development of trans- 
port by land, sea and air." By the author's dramatic 
assertions that "the Romans were able to travel as fast 
as their eighteenth-century descendants" one is brought 
to a new realization of how the world of transport has 
moved in the past century. While the book is concerned 
in the main with achievements of the past 50 years, it 
does take time for brief speculation on transport in pre- 
historic times before proceeding to consider in turn 
the ship, the highway, the railway and air transport. 
In his discussion of railways the author claims, among 
other novel revelations, that interchangeable containers 
for freight transport were suggested as early as 1830, 
and that experiments in air-conditioning of passenger 
cars, "so often regarded as of foreign origin," were 
made "so long ago as 1906 on the lines forming the 
East Coast Route to Scotland." Also, he finds it sig- 
nificant that "in the two countries in which the rail- 
way system has reached its highest stage of develop- 
ment—Great Britain and the United States—state own- 
ership does not exist." А final section looks into the 
future, speculating on such things as the cost of speed. 
the prospects for railway electrification, the problem of 
the highways, rocket planes, and remote control of 
vehicles. 
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THE READER’S PAGE 


Car Foreman Takes a Shot at 
Jim Evans’’ 


To THE EDITOR: 

I have read the stories by Walt Wyre of the terrible 
tribulations of an imaginary roundhouse foreman, and 
really they make me laugh. Of course we all know 
that these are stories and are somewhat overdrawn, 
but I do believe that some roundhouse foremen and 
no doubt some car foremen imagine that their lives 
are just like that, when as a matter of fact such cases 
and such days are more or less the exception, rather 
than the rule. 

If one were to take the stories literally he would 
believe that the life of the roundhouse foreman was 
such a terrible grind that it is hardly worth living, 
when as a matter of fact they just can’t take it. In 
any well organized roundhouse the life of the foreman 
is no different from the lives of many other railroad 
men, the difference being the rest of us don’t wolf 
about it, but realize that it is all a part of the job which 
we hold and in which we take a great deal of pride 
instead of holding ourselves up as martyrs of industry. 
We are proud to be a part of a smooth working or- 
ganization, realizing that we have good jobs paying above 
the average for similar positions in other industries 
and we learn to take the bitter with the sweet, and 
like it! 

Every man in a supervisory position on a railroad 
can pick one particular day and write a story a mile 
long about it, which, if taken as an average or every- 
day performance, would make it appear that he was 
just in the middle of a terrible fix and bring down 
heaps of sympathy on his poor head. I expect if his 
real name were made public he would soon find himself 
getting more fan mail than Major Bowes. However, 
taking the job as a year round proposition, he has a 
pretty darn good job even if he doesn’t know it himself. 

We in the car department don’t come down every 
morning to lie in a bed of roses, but we do come down 
prepared to do the job at hand with a full realization 
that any minute ticked off by our watch may bring an 
emergency to take us off our regular spread and routine. 
Maybe it is a wreck, or one or a dozen hot cars switched 
to the rip for a manifest train which is called for an 
hour or two later, and every one of those cars must be 
fixed and switched back into the train without any delay. 
What do we do about it—tear our hair and blow up and 
write a story about it? No, we simply break up our 
present spread, take enough men out to fix the loads 
and everything goes along in a smooth and orderly 
manner; we fix the loads, get them out, and think no 
more of it. 

We also have our material shortage problems and 
take orderly and proper steps to correct such conditions. 
When we do get up against it we don’t hunt some- 
one’s shoulder on which to weep, but take steps to cover 
the situation either by making the material needed or 
by robbing another car, or what have you. | 

There is in my estimation no job of any kind on any 
railroad where a smooth running, orderly organization 
cannot be perfected and click as it should without any 
supervisor being in the same position as a man in jail, 
or a martyr to his great cause; nor should any well 
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managed job be so confining that the foreman cant 
find any time whatever for relaxation of some kind 
without having to lay off to do so. 

In short, it's just the old, old story. The roundhouse 
foreman or master mechanic all think because they are 
the birds who work on the engine that they are the 
whofe railroad and that just because they put the engine 
on the head end of the train it is the money-maker. 
or the whole train, when as a matter of fact the engine 
is just a necessary nuisance and a money-spender rather 
than a money-maker. The cars that follow it are the 
boys that bring in the long green, and the ‘Dusty 
Buts" are the birds that keep them going. 

Anyway I'll be happy for Jim Evans' sake when 
summer comes, because then he can have all daylight 
with which to play with his little engines and he won't 
have any frozen branch pipes; he may also have time 
to see his kids in daylight and find what a pretty 
world he really is living in. 

A Car FOREMAN 


Larger 
Fireless Locomotives 


To Tue Epitor: 

We were interested in the Rail Oddity by Marinac 
in the Railway Mechanical Engineer of February, 
1936, page 84, depicting the fireless locomotive which 
is used at the Brooklyn Navy Yard. In the description 
of this unit, however, we note a gross error. It states 
that the Navy Yard engine is the largest fireless switch- 
ing locomotive ever built. There are 12 fireless steam 
locomotives operating in this country which are very 
considerably larger than the Navy Yard engine, includ- 
ing a 65-ton, six-driver, fireless locomotive which we 
built last year for the Ford Motor Company at Dear- 
born, Mich. 

Harvey LEFEVRE, 


Manager of Sales, 
Heisler Locomotive Works. 


[А folder which came with the letter indicates that 
these locomotives are built in all sizes from 5 to 90 
tons.—Editor.] 


First All- 
Welded Car 


То THE EDITOR: 

Will you kindly tell me when, where and by whom the 
first successful, all-welded railway car of any type was 
built in this country. 

Н. О. НАУЕМЕХЕВ, JR. 
The Baltimore & Ohio exhibited an all-welded, 95-ton 
capacity hopper car at the Mechanical Division con- 
vention in Atlantic City in June, 1930. Have any oí 
our readers records of all-welded steel cars built prior 
to that time ?—E ditor. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Advertise Railroad Service 


The automobile manufacturer does not hesitate to spend 
thousands annually to advertise his product in beautiful colors, 
and the railroads could and should do likewise. 


Speaking of Shop Accidents 


I went into one big shop noted for its fine safety record, but 
found men using crutches, fingers bandaged up, one with an eye 
blinker on, and learned that if it was at all possible they were 
kept at work so long as they could do anything at all. I won- 
der if this is how some of these fine records are made. With 
us a man does not start to work until he is practically able to 
resume his old job in an efficient manner. 


Air Brakes and Faster Schedules 


The Air Brake Association is one organization that has been 
very beneficial to the railroads as a whole. This association has 
not held a meeting for some time and I feel that with the im- 
provement in operation of the railroads—that is, faster schedules 
and lighter trains—this association will again become а promi- 
nent factor in the formulation of rules and regulations to be 
applied in the handling of faster schedules, both freight and 
passenger. 


A Large Vision 


Give us editorials inspiring us to the responsibilities of leader- 
ship on our jobs and in our communities, inspiring us to face 
courageously the problems that coníront railroaders in the 
changing world of economics, finance and scientific discovery we 
are passing through, reminding us that no country ever found 
its place as a great nation and shaped its destiny until it had men 
to face and overcome the greatest of difficulties in building its 
railroads; and no country can continue to hold its place without 
efficient, well managed railroads. Help us to follow worthily in 
the steps of the great captains whose names adorn the pages of 
our railroad history. 


The Kid Glove Foreman 


Some of the situations encountered by the “Kid Glove Fore- 
man" (January, 1936, page 34) are humorous when seen from 
one angle, but tragic when considered from the angle of good 
supervision. It seems to me he should have learned the lesson 
of "being a new man on the job" and have refrained from hasty 
decisions and jumping at conclusions until he had become thor- 
oughly familiar with the layout of the new plant and also knew 
something about the ability of the individual workmen. The 
general foreman or the master mechanic should have been inter- 
ested enough in the new foreman’s welfare to have accompanied 
him about the premises more than a half hour or so the first 


morning, just by way of seeing that he got an even break or 
better. 
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Roundhouse Facilities 


I must say that in my opinion these roads were at least 30 
years behind time in their roundhouses. They were not equipped 
with electric drop pits and I noticed that they were washing 
boilers and packing boxes in the yard, where they did not have 
any kind of pit. This was more noticeable to me, due to the 
fact that we have a modern roundhouse, each stall being equipped 
with chain falls on both sides. We also have four electric drop 
pits, a monorail running the entire length of the house, two 
10-ton Whiting hoists, and many other modern conveniences. 


Wood Burning Locomotives 


Many changes have taken place since I first started. It may 
interest you to know that I completed my first general arrange- 
ment drawing at the Richmond Locomotive Works, where I 
was first employed, on November 3, 1889, and the locomotive in 
question was a wood burning engine for the Raleigh & Gaston 
Railroad. The engine had 17-in. by 24-in. cylinders and about 
25,000 Ib. per axle. Prior to that time they built what they 
called "pole" road locomotives and they were used for logging 
purposes. The wheels were made to fit over a round pine pole. 
The track was made by laying pine poles lengthwise—mostly in 
the mud. Probably they were tied across at some places, but 
the wheels were really double flanged and were kept on the 
road in this way. They seemed to have had quite a business 


along this line at one time, it having been inherited from the 
Tanner & Dulaney Engine Company.—Jo/m A. Pilcher, mechani- 
cal engineer, Norfolk & Western Railway. 


= aKING JEFF" DAVIS, KiNG 
" OF HOBOES, FOR 23 YEARS. WON HIS TITLE 
BY ELECTION, STATES THAT A'HOBO' AND 
A'BUM' ARE NOT ALIKE.'BUMS' NEVER WORK, 
WHILE 'HOBOES' ARE RESTLESS TRAVELING 


MEN WHO WORK WHEN THEY FIND IT TO DO/ 
ALL HOBOES JOIN THE "INTERNATIONAL ITINER 
-ANT WORKERS UNION --HOBOES OF AMERICA" 


For explanation sce page 178 
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Car Foremen and Inspectors 


Fig. 1—Many steel parts were laid out with template and spray gun. 


Four Weeks to Rebuild 100 


Reading Automobile Cars 


Es 1927 the Reading Company completed a new shop 
for heavy freight-car repairs at Reading, Pa., and in 
1932 inaugurated in that shop the "spot" system of re- 
pairs in its present form. The spot system included a co- 
ordinated material delivery system, the operation of both 
of which were described in a joint paper presented at a 
meeting of the New York Railroad Club on October 
20, 1933.* 

An excellent example of a major rebuilding operation 
carried on under this shop system is that of the con- 
version of 100 single-sheathed box cars to all-steel auto- 
mobile cars with Duryea cushion underframes and auto 
loaders. 


Description of Cars 

The rebuilt cars are known as Class NARA, Series 
18,700 to 18,799, of all-steel construction with wood lin- 
ing, Duryea cushion underframes and Evans auto load- 
ers. The principal dimensions and weights of the cars 
are as shown in Table I. 

Other specialties on these cars are the AB brake 
equipment, furnished by Westinghouse; Ajax hand 
brake; Creco ball-bearing double doors; Alan-wood 
Super-Diamond steel running boards and roof platforms ; 


* The operation of the spot system at the Reading car shops was d^ 
scribed in an abstract of the New York Railroad Club paper in the De- 
cember, 1933, issue of the Railway Mechanical Engineer, page 442. 
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Type E couplers, Creco brake beams and bottom rod 
supports, and the Cardwell- Westinghouse truck springs. 


Rebuilding Operations 


The first car in this series to be completed was turned 
out of the Reading shop on October 12, 1935, and the 
last of the 100 cars left the shop on November 9, 1935. 


Fig. 2—One of the original single-sheathed box cars before conversion 
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The layout of the shop showing the locations of the seve 


An average output of four cars a day was planned before 
the work was started and that schedule was maintained 
without difficulty. 

The material used in these converted cars was fab- 


Table I— Principal Weights and Dimensions 


АР ОРО 100,000 1}. 
Right: weight: aant ау SS okie, Cre B . 56,500 Ib. 
Сару. in cu. ft. (with auto loader down)..... .. ..... 3,840 
Сару. in cu. ft. (with auto loader up)...... Р 3.620 
Length, coupled. е сае E an ле, л. 45 ft. 14 in. 
Length, over striking castings...  ........... 42 ft. 10 in. 
Lengths inside: еа аа е Gi prote oe Me Sew 40 ft. 6 in. 
"Druck: COMETS KOSS 4eftbes See LE РБ офор 31 ft. 14% in. 
Teck wheel Centers,” аа i363» Sak teuer 5 ft. 6 in. 
Height, over running Ъоагф»............... .14 ft. 8% in. 
Heigbt, at (eaves: ecc esie sores ma eV vg ырма pers .14 ft. 1% in 
Height, inside (with loader up)....... isses 9 ft: 9. 3n. 
Height, inside (with loader down).......... 0... ....... .10 ft. 4% in. 
Height; (doar «бремя уе Es 9 ft. 814 in. 
Width, overall а і 


Width, over side $115... 
Width, inside 
Truck type 
Journal size 


Wheels, cast iron, діатеќег...................... 


ricated in part by the Reading shop and in part by the 
Parish Pressed Steel Company, Reading, Pa. Those 
parts fabricated by the railroad company were body 
bolsters, center sills, cross-bearers, carlines, body ends 
and miscellaneous gussets and braces. The complete 
sides, ready to apply the roof sheets, running boards and 
brake steps were fabricated by the Parish Company and 
delivered to the shop ready for assembly. With the ex- 
ception of certain parts of the center-sill assembly the 
cross-bearers and minor parts, new material was used in 
these cars. 

The various operations were performed at six shop 


Fig. 3: The stripping process practically complete—Fig. 4: Cross- 
bearer assembly in the jig 
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locations or “spots” and each individual car consumed 
11 days in passing through the shop, from stripping to 
final inspection. All operations were timed to produce 
the average output of four cars a day. 


Detail Operations 


First Day.—Four cars were taken into the shop at 
Spot A and completely stripped. The material was sorted 
and sent to scrap or, if to be used over, to the fabricating 
shop. 

Second day.—The assembly operations started at Spot 
B-1. On this day cross-bearers, bolsters and center sills 
were fitted, welded, reamed and riveted up. Produc- 
tion was simplified by the general use of assembly jigs. 
Wherever possible the oxy-acetylene torch was used to 
cut out shapes and Fig. 1 shows how the center-sill 
channels were laid out with templates by the use oí a 
spray gun and white paint. No center punching was 
done—even the holes to be punched for rivets were lo- 
cated by a template and the spray gun. The jig for the 


Fig. 5: Removing the assembled body bolster from the jig—Figs. 6 and 

7: Two views of the work on the center sill—Fig. 8: The underframe 

assembly—Fig. 9: Assembling the car ends on a special jig—Fig. 10: 

Applying the carline extension to а carline in the jig—Fig. 11: Welding 
the brackets for the auto loader to the carlines 


Fig. 12: The roof assembly jig—Fig. 13: The roof sheets in place before 
welding on the running board—Fig. 14: The fabricated car sides as 
received at the shop—Fig. 15: Applying the car sides to the under- 
frame—Fig. 16: One of the cars at the completion of the superstruc- 
ture assembling operation—Fig. 17: Fastening down the metal door 
sill with an electric screw driver—Fig. 18: The template used for 
locating the holes to be bored in the floor for the auto loader 


assembly of the cross-bearers is shown in Fig. 4; the 
bolster assembly is shown in Fig. 5 and two views of 
the work on the center sills are shown in Figs. 6 and 7. 
The cross-bearers were fabricated from body side posts 
and stakes from the old cars, the bolsters were also made 
from materials from the old cars, except the top and 
bottom cover plates, which were new. The center sills 
had new channels and buffer castings with second-hand 
stiffeners, draft stops, top and bottom cover plates, tie 
plates and draft-gear carrier plates. 

The trucks were overhauled by a separate truck gang 
at Spot B on the second day. 

Third day.—At Spot B-2, the assembly operations on 
the underframe were performed. This is shown in 
Fig. 8. 

Fourth day.—At Spot C-1 the car ends were as- 
sembled on jigs as shown in Fig. 9. These ends were 
from the old cars with extensions riveted between the 
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Fig. 19—Boring the holes for the auto loader 


top and intermediate sections to increase the height. The 
assembly of the new car ends on the jigs included the 
card boards, hand-brake mechanism, brake step and run- 
ning-board braces and chain hoists for the auto loader. 

The job on the roof consisted of the preparation of 
the carlines by cutting off the ends of the old carlines, 
riveting on new ends with the aid of the jig shown in 
Fig. 10 and welding the brackets for the auto loader to 
certain carlines as shown in Fig. 11. The carlines were 
then set up in the roof jig shown in Fig. 12 and the 
roof sheets were riveted to the carlines. 

There are three interesting features of the roof con- 
struction. The roof sheets on each side are flanged up 
near the center of the car to receive the Super-Diamond 
steel running board which, in effect, forms a cap that is 
welded full length to the roof sheets, making a water 
tight joint. By this construction an amount of ma- 
terial approximately equal to the running-board area is 
saved. The other features are the elimination of the 
corner roof platform by the use of the Super-Diamond 
steel sheet, and the roof sheets, which run longitudinally 
instead of across the car. (Figs. 13 and 22.) 


Fig. 20—The power saw for cutting the rectangular holes 


The car sides, as previously mentioned, were fabri- 
cated outside and delivered for assembly at this point in 
the schedule. Figs. 14 and 15 show the car sides before 
and during assembly to the underframe. 

At Spot C-1 the sides and ends were bolted to the 
underframe, the roof assembly bolted on and the entire 
body reamed for riveting. This was done at Spot C2 
on the fifth day. Fig. 16 shows the car at the comple- 
tion of these operations. At this spot the brake equip- 
ment and piping were also applied. 

Sixth day.—At Spot D-1, couplers, safety appliances, 
door brackets, door tracks and fixtures were applied 
and the car floors were put in. Fig. 17 shows a work- 
man fastening down the metal door sill by means of an 
electric screw driver. 

Seventh day.—Linings, nailing strips and door posts 
were applied at Spot D-2. 

Eighth day.—At this point in the schedule the auto 
loaders were applied at Spot Е-1. Тһе installation of 
each one of these loader units required the cutting of 
several large round and rectangular holes in the car floor. 
Formerly it was the practice to establish the location oí 


Fig. 21—Interior of the car with the auto loader in place 
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Fig. 22—A top view of the finished car 
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^ach hole, bore around a circle or rectangle with a brace 
and bit and chip out with a hammer and chisel. The 
method by which it was done on these cars is shown in 
Figs. 18 and 19. These show, respectively the template 
for locating the holes and the jig and tool in use, boring 
the holes. Fig. 20 shows a power saw for cutting the 
rectangular holes. The loader, installed, is shown in 
Fig. 

On the eighth day, the card boards were applied, the 
cars given final inspection and air brake tests. They were 
then ready to leave the shop for painting. 


Painting 


All sheets used in the construction of these cars were 
given a coat of red lead before assembly and, at Spot F, 
on the ninth day the cars were given a ground or prim- 
ary coat, by the spray process. On the tenth day they 
received a finish coat and on the eleventh day they were 
stencilled. A top view of the finished car is shown in 
Fig. 22. The entire underframe, the inside of the car 
ends and 24 in. at the bottom of the sides as well as all 
laps, joints and the inside and outside of the roof were 
sprayed with a coat of car cement during assembly. 
After the paint was dry the cars were given a leakage 
test, and were then ready for service. 


Passenger Car Sash 
Washing Machine 


In addition to its automatic car washer, the Ross & 
White Company, Chicago, has recently perfected and 
placed on the market a portable automatic machine for 
washing passenger car sash at a substantial saving in 
time and cost over previous hand washing methods. The 
cleaning of individual sash for passenger cars under- 
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going repairs at car shops is a routine operation involv- 
ing considerable expense throughout the year, and, in 
addition, some railways have to clean as many as 50,- 
000 storm sash within a comparatively short period each 
fall in preparing passenger equipment for winter serv- 
ice. The sash-washing machine designed to clean sash 
automatically and thoroughly by electric power in about 
one minute per sash and at a cost of two cents per 
sash, which may be compared with five cents per sash 
for hand washing. 

The Ross & White sash washer is designed to be 
operated by one man who feeds in the dirty windows 
at the entrance end of the machine and receives the 
clean, washed windows from the delivery end. The 
machine consists of a pud steel plate box 11 ft. 
long, 30 in. wide and 5 ft. 7 in. high, mounted on four 
6-in. roller-bearing wheels, two of which are fixed 
and two, at the ends, arranged to swivel. The box is 
divided into two compartments, the first of which con- 
tains an acid spray for cutting the dirt. The second, or 
larger compartment, contains the motor-driven cleaning 
brushes near the center of the machine, and a clean 
water spraying compartment in the other end. 

The dirty sash, which can be handled in all sizes up 
to 42% in. high, are placed between roller and channel 
iron guides at the center of the receiving end where 
thev are conveyed forward by a pawl on a moving 
bicycle chain. The sash are first covered with a spray 
of Imperial emulsion solution, or other acid if desired, 
this solution being reclaimed and recirculated by a small, 
electric, centrifugal pump located on one side of the 
box near the bottom, as shown in the illustration. The 
sash are slowly conveyed between four 13-in. diameter, 
fast-revolving brushes, moving in opposite directions 
so as to cover all crevices of the sash and thoroughly 
scrubbing off the dirt. After being pushed through the 
motor-driven brushes, six sprays of clean water cover 
the sash thoroughly, cleansing them as they are gradu- 
ally pushed out of the delivery end of the washing 
machine. The dirty spray water leaves the bottom of 
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Plan and elevation drawing of R & 
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W automatic sash washing machine 
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the water spray compartment through a hose connection 
to the drain. 

An automatic throw-out clutch is provided to start 
and stop the machine which is readily portable and can 
be moved from one location to another, receiving its 


power from an electric line plugged into the starting 
box. The revolving brushes are driven by a 3-hp. West- 
inghouse motor through Cleveland worm-gear silent 
speed reducers. In case the condition of the sash does 
not require use of the acid spray, this spray can be 
shut off and the sash run through the machine and 
thoroughly cleaned by the brushes and water spray 
alone. 


Questions and Answers 
on the AB Brake Equipment 


In response to a desire expressed by a number of read- 
ers of the Railway Mechanical Engineer, the editor has 
arranged to publish from time to time a series of ques- 
tions and answers on the new AB brake which it is 
hoped will furnish the information which may be de- 
sired. Any suggestions as to questions or as to informa- 
tion especially desired will be welcomed. The following 
is the first installment of the series—Editor. 
1—O.—IWhy, at this time, was a more effective air 
brake required? A.—Progressive improvements in 
transportation methods, required correspondingly im- 
proved methods of retardation control to enable the 
safe, expeditious and efficient handling of modern freight 
trains. Heavier cars, involving greater tonnage per car 
. and per train, together with longer trains, faster sched- 
ules and higher speeds, calling for a more effective 
brake. 
2—O.—IVhy was the AB brake developed? A—To 
keep pace with other major improvements, to overcome 
present limitations of the heretofore standard equipment, 
and to fulfill present day operating requirements. 
3—О.— Но does this brake compare with the former 
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standard type? A.—The proved, good operating feat- 
ures of the former brake are retained and other features 
added, notable among which are forms of construction 
designed for economical maintenance, and protective de- 
vices for the exclusion of dirt. The entire equipment is 


The R & W automatic car sash 
washer is a compact portable unit 


arranged for installation on the car with a maximum 
insurance against leakage, and for convenience in clean- 
ing, inspecting, etc. 

4—Q.—In what features have improvements been made 
in the AB valve as compared with the old type? A— 
Quick-service, release, and emergency positions contain 
added improvements. | 
5—Q.—What improvements have been incorporated їп 
the quick-service features? A—Three stages of quick 
service now provide a prompt and positive brake appli- 
cation on all cars of long trains. 
6—Q.—What happens during the first stage? A—The 
first stage insures prompt starting of the brake applica- 
tion on all cars in the train. 

7—Q.—The second stage? А.—1пѕигеѕ movement of the 
piston and slide valve to service position. 

8—0Q.—The third stage? A.—Positively developes brake 
cylinder pressure of a moderate amount on all cars. 
9—0.—Does quick service activity continue after the 
third stage? A. —No. Full control of the brake cylinder 
pressure beyond the third stage of quick service is т 
the hands of the engineman except as influenced by 1m- 
proper and undesired brake pipe leakage. 
10—0Q.—HW hat modifies the quick-service function? A— 
The use of pressure retaining valves in grade operation 
modifies the quick-service function by cutting out the 
third stage automatically. 

11—O.—How does this affect the re-application of all 
brakes? A.—The first and second stage alone then func- 
tion to insure a prompt and positive re-application of the 
brakes. 

12—Q.—What improved features are contained in rc 
lease position? A.—(a) A release-insuring valve elim- 
inates delayed release caused by excessive slide-valve 
friction, by reducing auxiliary-reservoir pressure auto- 
matically. (b) An emergency reservoir, which remains 
fully charged during a service application, is instru 


Railway Mechanical Engin! | 
APRIL, 19% | 


mental in obtaining a rapid increase of brake-pipe pres- 
sure when release is started, due to the fact that the 
auxiliary reservoir is initially recharged from the emer- 
gency reservoir instead of drawing air from the brake- 
pipe supply. (c) After emergency, the rate of brake 
pipe build-up is hastened by discharging (during a fixed 
period of the release operation) brake cylinder and 
auxiliary reservoir pressure into the brake pipe. The 
partial restoration of brake pipe pressure from this source 
assists in the accomplishment of a prompt and positive 
release. 

13—Q.—What important features are embodied in the 
emergency position? A.—(a) Elimination of undesired 
emergency during a service application, accomplished by 
a separation of the controlling parts for service and 
emergency operations. (b) Protection against undesired 
emergency during release, insured by preventing over- 
charge of the quick action chamber. (c) Emergency 
quick action obtainable at any time regardless of the 
state of service application or release. (d) 20 per cent 
higher brake cylinder pressure than that obtained from 
a full service application, the speed of which is 40 per 
cent faster than with the former standard freight brake 
equipment. (e) Damaging shocks prevented by the de- 
velopment of emergency brake cylinder pressure in steps. 
14—Q.—Name and describe the general features of the 
AB brake equipment? A —(a) А removable hair 
strainer (with by-pass protection against stoppage) 
which serves to lengthen intervals between cleanings by 
preventing passage of dust particles (too fine to be 
caught by the dirt collector) to the operative parts of 
the valve and to the brake cylinder. (b) A duplex re- 
lease valve, operative from any angle, for bleeding auxil- 
iary and emergency reservoirs. The construction of the 
valve permits discharge of air from both reservoirs at 
the same time or the auxiliary reservoir pressure alone. 
(c) A pipe bracket, mounted on the car permanently, 
carrying the valve portions and pipe connections so that 
removal of valve portions does not necessitate breaking 
pipe joints. (d) Reinforced flanged union pipe connec- 
tions which support the pipe, providing against brake 
pipe breakage and loosening of joints. (e) A brake pipe 
tee with flanged union connections and a lug providing 
a means of anchoring to the car body. (f) Combined 
auxiliary and emergency reservoirs into a two-compart- 
ment reservoir of sufficient strength to withstand maxi- 
mum operating pressures. (g) Brake cylinder is fitted 
with an improved packing not requiring a follower plate, 
simplifying replacement. Brake cylinder is also provided 
with a means for continuous lubrication of cylinder 
walls without opening the cylinder; lubrication of piston 
rod and protection against entrance of dirt. 
15—0.—What provision is made for cars exceeding in 
weight the capacity of the 10-in. brake cylinder? АМ 
Parts can be added for use on these cars without change 
in the operating portions or in the two-compartment 
reservoir. ; 


Parts of the Equipment 


16—0.—Name the parts which make up the AB freight 
car equipment? A.—(a) AB valve (b) Brake cylinder 
(c) Two-compartment reservoir (d) Combined dirt col- 
lector and cutout cock (e) Branch pipe tee (f) Pressure 
retaining valve (g) Angle cock on each end of brake 
Pipe and (h) Hose connections and couplings. 
7—Q.—How inany portions does the AB valve con- 
sist of? A——Three. 

18—0.—Name them? А.—Ріре bracket (two faced) ; 
Service portion ; emergency portion. 

1 —To what is the pipe bracket connected? A.—It 
is bolted to the car underframing, all pipe connections 
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being made permanently to the bracket; service and 
emergency portions are bolted to it. 

20—0Q.— What does the pipe bracket contain? А.—А re- 
movable hair strainer and a quick-action chamber. 
21—Q.—What does the service portion control? A.— 
Controls (either directly or through the medium of the 
emergency portion) the desired charging of reservoirs, 
also service application and release of brakes. 
22—0Q.—W hat does the emergency portion control? А. 
—the quick action feature controlled high brake cylinder 
pressure and the accelerated emergency release function. 
23—Q.—Is the hair strainer in the pipe bracket the only 
fixture for catching dirt? A.—No. Brake pipe air passes 
through a dirt collector prior to entering the strainer. ` 
24—Q.—Name and locate the pipe connections on the 
bracket portion? A. —Auxiliary reservoir, on upper left ; 
Emergency reservoir on upper right; Brake pipe, lower 
left; Brake cylinder, lower right; Retaining valve, center. 
25—Q.—H ow is the brake pipe connected to the bracket 
portion? | A. —By means of the combined dirt collector 
and cutout cock. 

26—Q.—H ow is the dirt collector attached to the bracket 
portion? А— Ву means of a flange connection cast оп 
the dirt collector. 


Service Portion 


27—Q.—Name the operative parts of the service por- 
tion? A.—Service piston, slide and graduating valves, 
release-insuring valve, limiting valve, back-flow check, 
release valve, release and application bypass check valves, 
service piston return-spring and stabilizing spring and 
guide. 

28—Q.—What is the duty of the service piston? A.—To 
operate the slide and graduating valves. It also serves 
as a dividing line between the brake pipe and auxiliary 
reservoir. 

29—Q.—What is the duty of the service slide valve? 
A.—lt opens and closes communication between (1) 
Auxiliary reservoir (service slide valve chamber) and 
emergency reservoir, past the- graduating valve. (2) 
Brake pipe and quick service volume, through the gradu- 
ating valve. (3)Brake pipe and brake cylinder, through 
the limiting valve. (4) Brake cylinder and retaining 
valve. (5) Auxiliary reservoir and brake cylinder past 
the graduating valve. (6) Auxiliary reservoir and the 
inner area of the release-insuring valve. (7) Inner area 
of release-insuring valve and retaining valve (exhaust). 


Latex Cushions and Baeks 
for Car Seats 


A type of cushions and backs for the seats of railroad 
passenger cars and buses formed of vulcanized cellular 
rubber foam has been developed by the Mishawaka 
Rubber & Woolen Manufacturing Company, Mishawaka, 
Ind. Because of the thousands of tiny, intercommunicat- 
ing rubber cells they have a vibration- and shock-absorb- 
ing action said to be several times that of the usual 
style of cushion. They are likewise completely porous 
so that in action they are self-ventilating—air constantly 
being forced through them, in use, thereby keeping them 
cooler than the conventional cushion. | 

Other advantages claimed for these cushions include 
a reduction in maintenance expense because they do 
not sag or break down; and because they are moulded 
to the exact shape and size desired, installation cost 
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is reduced. Likewise because padding and stuffing are 
unnecessary, trimming cost is reduced to a minimum. In 
cases where it is desirable to save head and leg room 
these cushions have an advantage over conventional 


Section of Mishawaka seat cushion and back 


cushions because they do not need to have similar 
thickness for equal resiliency and shock-absorbing action. 

These cushions are now in use on a number of rail- 
road and bus lines. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Mechanica 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
milled from time to lime. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Wheels, Loose, Removed by Owner—Joint 
Evidence Necessary to Establish Improper Repairs 


The Illinois Central in rendering a bill against the 
Southern Pacific charged for new wheels applied to S. P. 
car 15068, May 20, 1933. Southern Pacific presented 
billing repair card showing wheels removed at Bakers- 
field, Calif., December 21, 1933, account wheel loose on 
axle and requested adjustment under Rule 81. Illinois 
Central contended that joint evidence per Rule 21, es- 
tablishing defects necessitating removal must be fur- 
nished in support of claim. Southern Pacific claimed this 
to be unnecessary and failing to agree, the case was sub- 
mitted for decision. 

The Southern Pacific in its statement said that the 
question at issue was whether or not joint evidence as 
provided in Rules 12 and 13 is necessary to support claim 
of loose wheels under Rule 81 when owner's wheel rec- 
ord card showing full information in connection with the 
removal is matched against billing repair card and wheel 
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record card of the road previously applying such wheels. 
The S. P. maintains that every purpose is served and all 
requirements fulfilled by their wheel record card and 
that it is conclusive evidence that loose wheel was found 
and replaced. The fact that the exchange was made by 
car owner does not weaken evidence or require addi- 
tional support. It is contended that billing repair card 
and wheel record card of Illinois Central establishes their 
responsibility under Rule 81. 

The Illinois Central in its statement said that their 
contention was based on last paragraph of Rule 81 which 
states that car owner is entitled to protection for loose 
wheels removed within one year of the date of applica- 
tion on basis of wrong repairs. The procedure to be 
followed in presenting claims for wrong repairs is con- 
tained in Rules 12, 13 and 90. The first two rules apply 
to car owners correcting repairs and it is a requirement 
of these rules that joint evidence certificate be furnishec 
in support of claim. The last rule, which applies to 
wrong repairs corrected bv an intermediate line, states 
that repair car on road correcting repairs shall perform 
the same function as a joint evidence certificate. From 
the wording of these rules it is clear that all claims of 
wrong repairs must be supported by joint evidence or 
equivalent, and there is no rule or arbitration decision 
that car owner repair cards constitute either of these. 
It is, therefore, contended that claim of S. P. has not 
been properly established. 

In a decision on April 11, 1935, the Arbitration Com- 
mittee said: "The Southern Pacific being the car owner 
in this case, and having removed the loose wheel on it: 
line, should have obtained joint evidence and handled 
same under Rules 12 and 13 and time limits of Rule 81. 
The contention of car owner is not sustained. "—Case 


No. 1743, Rules 12 and 81, Southern Pacific vs. Illinois 
Central. 
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M к. RROW BUILT А NEST ОМ ACOAL CAR--- 
---RODE ON HER NEST OF EGGS---HATCHED FIVE 
TRAVELING-BIRDS. SHE LEFT EARLY EACH MORNING 
FOR FOOD---PILED UP THE WORMS AND INSECTS 
NEAR THE TRACKS, WHERE THE TRAIN RETURNED 
IN THE EVENINGS/ KANSAS & OKLAHOMA LINE. 


For explanation see page 178 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


A Mysterious 
Leaky Throttle 


Old timers can tell some tall tales about queer happen- 
ings in the shop and roundhouse. Here is one that 
actually happened not long enough ago to be ancient 
history for it occurred during the present short-time 
period. The throttle of a large passenger engine just 
out of the back shop was continually reported by en- 
ginemen to be badly leaking. Whenever this engine was 
fired up it blew heavily out of the relief valves on the 
valve chamber and at the cylinder cocks. The throttle 
valve was repeatedly ground and tested by experienced 
steam-pipe men, and since the leak continued the general 
foreman was convinced that there was a hole in the 
dry pipe, and he personally got inside the boiler and 
examined the pipe while it was under hydrostatic test— 
full of hot water at 90 lb. pressure. Everything seemed 
O.K. including the throttle, throttle box, and standpipe 
which were tested hydrostatically with hot water outside 
the engine and again after assembling in the boiler. After 
the engine was fired up the throttle leaked the same as 
before, and while the supervisors were having а con- 
ference in the office the steam-pipe man (who had been 
subject to considerable criticism) took out the throttle 
assembly again. - He made a few measurements and 
then called the boss over and told him he thought he 
had found the trouble. He tapped the throttle box with 
a hand hammer and there was considerable difference in 
sound on opposite sides. He struck it a sharp blow and 
broke a three-cornered piece out of it. The casting at 
this point was only 36 in. thick and investigation 
showed the opposite side to be 1% in. thick. In pouring 
the casting the core had got out of center, causing this 
condition. Under full boiler pressure and temperature the 
throttle seat went out of round causing the leak. 


Spring Manufacture 
At Altoona Shops 


By J. B. Nealey* 


At the Pennsylvania's Altoona, Pa., shops, one entire 
shop is employed in the making and repair of springs— 
mostly flat springs. These vary considerably in width, 
thickness, length and number of leaves, and are forged 
from spring-plate stock. 

Spring leaves are heated three times, first for forming, 
second for hardening, and third for drawing. Some are 
also heated on the ends for nibbing, slotting and trim- 
ming. The furnaces are of brick and refractory con- 
struction and encased in steel. The two forming fur- 
naces are each 7 ft. by 6 ft. by 18 ft. long and have four 
doors on the front side, so that the stock can be put in 
and removed hot from the same side. A row of cast- 
Iron pegs rises above the hearth, along its middle line, 
and the leaves are placed on edge between these. There 
15 a narrow charging platform and the doors are raised 
mechanically by tilting a section" of this platform. Heat 
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is supplied by 10 gas burners located in the back wall of 
the furnace. 

When heated to approximately 1,800 deg. F. the stock 
is removed and formed or cambered in the forming ma- 
chine. This consists of a heavy cast-iron base support- 
ing a chain between pegs. In front is a steel form, 


curved to conform to the arc of the camber and fixed 


The spring leaves are formed at this location 


rigidly to the piston of a hydraulic cylinder. The hot 
stock is put between these and the cylinder forces it 
against the chain forming it to the right camber. The 
leaves are then piled on edge in complete spring as- 
semblies on buggies with sloping tops. These are rolled 


Hardening furnace, salt baths and quenches—Both the oven type 
furnaces and the salt baths are fired with gas fuel 


over to the heat-treating section after allowing sufficient 
time to cool to black or lower temperature. 

The quenching heat is acquired in furnaces (there 
are two) of the same size as those already described. 
These furnaces have four doors in each side so that the 
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leaves can be put in from one side and pulled out from 
the other. .Heat is supplied by ten gas burners, five 
in each side and located between the doors and the spaces 
beyond the two end doors. The burners of all the 


Nibbing furnace and press 


furnaces are of the inspirator type, each being equipped 
with a venturi tube. Pressure gas inspirates air in the 
proper ratio for perfect combustion. The doors are 
counterweighted and are operated with pneumatic cyl- 
inders. A row of pegs occupies the center line of the 
hearth. It formerly was the practice to lay spring leaves 
flat in the furnace, after being cambered, but when heat- 
ing the leaf to the hardening temperature it would lose 
its camber by virtue of its own weight. 

When heated up to 1,500-1,550 deg. F. the leaves are 
quenched in oil in a row of four stecl tanks in the rear 
of the two hardening furnaces. There is one quenching 
tank in the rear of each pair of furnace doors. [ach tank 
is 4 ft. by 7 ft. and is equipped with a steel basket with 
upright spindles between which the leaves are placed. 
Overhead monorails and hoists transíer the baskets of 


After assembly the springs are banded in this machine 


work between the next two operations consisting of 
drawing and water rinsing. Next to and end to end to 
the four quenching tanks are four salt baths or kettles 
set in as many furnaces. The steel kettles are 4 ft. by 
8 ft. by 2 ft. deep, and each furnace is fired with two 
Sas burners set in opposite corners and underfiring the 
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kettles. The salt bath consists of a mixture of sodium 
nitrate and sodium nitrite. 

Leaves are quenched in an oil bath in a vertical 
position and placed in baskets between pins separating 
the leaves, permitting the free circulation of oil around 
them and eliminating gas pockets. After the leaves have 
been quenched the basket is placed in the salt bath, and 
again this spacing of leaves is of particular advantage 
as it permits a more uniform draw. 

'The leaves are reheated to 800 deg. F. in the salt bath 
and held there for a sufficient time for thorough penetra- 
tion and are moved to another row of 4 ft. by 7 ft. steel 
tanks containing water. This acts both as a quench and 
as a rinse to wash the salts from the work. The leaves 


An elliptic spring under the testing machine 


are then piled in spring sets on slope-topped buggies. 

The final setup requires two gas-fired furnaces, a 
press for bending bands, and a forging machine for weld- 
ing the band ends together. The first furnace is 2 ft. 
wide and 6 ft. long and is heated with a gas burner 
in each end. It has a slot in the top and this has a 
refractory baffle suspended just above it. The band 
stock is of wrought iron or open-hearth welding steel, 
heated here and formed into U shape in the first hy- 
draulic press. The bands are then reheated and the two 
ends are turned and lap welded in the forging machine. 
The second furnace is 2 ft. by 4 ft. in cross section and 
6 ft. long. It has four openings in front through which 
the partially formed bands are thrust for end heating. 
A single gas burner in each end supplies the heat. These 
burners are of the pre-mix type and an air blower is 
part of the combustion equipment. Close by is the as- 
sembly bench and as soon as the leaves are put together 
in spring assemblies the bands are put on hot. 

Springs are banded in a 600-ton three-stroke hydraulic 
press, water being applied during the banding operation 
to shrink the band into place. 

During the banding operation the spring is stencilled 
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indicating the class of spring, date banded, shop in 
which repaired and bander's number, so that any de- 
fects in banding can readily be traced to the operator 
who performed the work. 

The springs are then carefully gaged for dimensional 
correctness, tested for free load, maximum load and 
permanent set, dipped in oil for lubrication and ей 
are either stored or shipped. A large section of the 
building is given over to storage. Неге long parallel 
lines of steel rails are laid on the floor and the spring 
assemblies are piled on these. . Several parallel overhead 
monorails with hoists are used to handle them. 


Combination Gas and 
Oil Burner 


A combination burner, designed ior using either natural 
gas or oil fuel in railway shop furnaces, has been in- 
stalled and successfully used, as shown in the illustra- 
tion, at the Atchison, Topeka & Santa Fe shops, Al- 
buquerque, N. M. The particular view given shows the 
application of the burner to a large furnace in the black- 
smith shop, but two others have also been equipped. 

Draft to this furnace is furnished by force blast 
through an 8-in. header pipe H, from which the draft is 
supplied to the bottom of the furnace through two 3-in. 
pipes .4.4, one on each side of furnace. This draít 
lifts the flame over the brick bridge wall and is used 
when burning either gas or oil. 

When using natural gas, the gas is delivered through 
a 1!4-in. gas pipe G and a regulating valve in this line 
at 15 №. pressure, this pressure being reduced to 5 Ib. 
after the furnace becomes hot. Gas line G enters blower 
pipe B at mixing chamber C, where it is mixed with air 
from header pipe M. Mixing chamber C is so con- 
structed that, in case of a failure of the blower fan, the 
natural gas cannot pass down into header pipe H. 
Lever D in the blower pipe under mixing chamber C 


Combination natural gas and oil burner used on large furnace at the 
Albuquerque shops of the Santa Fe 


controls the amount of air passing into mixing chamber 
C, which must be kept within definite limits. Natural 
gas and air is forced through 4-in. blower pipe В into 
the square regulating chamber R which contains a nozzle 
burner regulated by needle valve V. 

When using oil instead of natural gas, the valve in 
line С is closed and oil, supplied by a 174-in. line pass- 
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ing through heater coil S, is reduced by a T-fitting to 
the %-in. oil line О. Entering the top of square chamber 
R, oil is regulated by valve T. It is necessary to change 
the burner nozzle in chamber M when using oil; how- 
ever, the blast is supplied in the same manner as when 
burning natural gas. It will be noted that duplicate 
gas and oil lines are provided, one on each side of large 
furnaces like the one illustrated. 


Oil-Ty pe Trip Ring 
For Collapsible Taps 


When tapping threads, particularly long threads of large 
diameters in steel, it is essential to maintain ample lubri- 
cation to dissipate the heat and wash away the chips. 
To insure a sufficient supply of lubricant for its line of 
collapsible taps the Landis Machine Company, Waynes- 


Landis 6-in. Style LM receding-chaser collapsible tap 
with oil-type trip ring 


boro, Pa., has placed on the market an oiling type of trip 
ring to replace the conventional type of ring usually em- 
ployed on a collapsible tap. The illustration shows one 
of these rings applied to a 6-in. Landis Style LM re- 
ceding-chaser collapsible tap. The ring consists of a 
hollow housing with steel plates mounted on the front 
and the back, thus forming a reservoir for holding the 
lubricant. On the smaller sizes of rings the housing 
is made of cast iron and in order to lessen the weight 
the housing for the larger rings is made of aluminum. 
The front ring which contacts the work to effect the 
receding and collapsing action of the tap is made of 
steel and case carburized to resist wear. 

Holes are placed diagonally in the housing through 
which a stream of oil is forcibly directed upon each 
chaser throughout the entire length of the cut, thus 
insuring ample lubrication at the point where it is needed. 
A supply pipe with union connection is provided for 
attaching the supply hose. The housing of the trip ring 
remains stationary while the front and back plates turn 
with the tap if it must revolve for tapping the thread. 

These rings are available for use with Landis Style 
LM receding chaser and Style LT collapsible tap, 6 in. 
in size and larger. 
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Evans looked up and swallowed his chew of horseshoe. 


®Я:м Evans, roundhouse foreman for the S. P. & W. 
at Plainville, was making out his engine line-up for the 
day. "Now, let's see," he reflected as he chewed the 
end of a pencil. "We can use the 5094 on No. 10. The 
5071—I'll run her east on the short end; have to run 
her over the drop-pit soon as we get the 5087 off," he 
mused, "driving-boxes are worn past the limit and she 
needs a new set of tires. Now, that finishes the pas- 
senger trains but don't leave much for the freights." 

"What you got for 81 and 827?" John Harris, the 
roundhouse clerk asked. 

"When are they doped in?" Evans replied. 

“Oh, 81 is figured to get here about three o'clock ; 82 
ought to make it sometime before midnight." 

"Well, if there's not too much-en the hog that comes in 
on 81, we'll just have to make her for 82. I've got two 
2800's that ought to be ready for a fire long about three 
or four o'clock. That just leaves one extra 5000, the 
5092, and she's made her mileage long ago and ready 
for the back-shop. Anyway, here's the list; you can 
give it to the dispatcher along with my best wishes." 

Harris reached for the telephone, but before he lifted 
the receiver the bell rattled noisily. "Hello . . . Yes, clerk 


talking." Harris winked at Evans and the foreman 
knew it was the dispatcher calling. "Yeah . . . Mr. 


Evans? He's right here." 
over the mouthpiece. 
to you, Mr. Evans." 
“Hello... Yes, this is Evans.” 
“How about a 2800 for an extra west?” the dispatcher 
asked. 


"What time do you want it; and what kind of a train 


The clerk placed his hand 
"Train delaver wants to talk 
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It was the government inspector 


Uncle Sam 


on the Job 


by 
Walt Wyre 


are you going to have?" Evans asked the dispatcher. 

“If you'd put in as much time working on locomotives 
as you do trying to figure how to get them to the other 
end of the division before they fall to pieces, you wouldn't 
need to ask what kind of train." 

"Well, if you're through making a speech, you might 
kinda intimate whether you want that hog today or 
tomorrow," Evans replied sarcastically. 

"Well, let's see; it ought to be showing about eleven 
o'clock, say eleven-thirtv. ГИ call you back in a little 
bit and give you something definite. What engine you 
going to give me?” 

“It'll either be the 2870 or 2845. I've got to change 
a pair of trailer wheels on the 2870 and the 2845 has 
got the rods down. ГИ see which I can get first and let 
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you know when you call back to let me know 
when you want it.” 

“Better call me soon as you find out whether 
you can get either of them ready or not. How 
about an engine line-up for the regular trains ?" 

“The clerk'll give it to vou," Evans replied and 
handed the receiver to Harris. 

Evans bit off a hunk of “horseshoe” and hur- 
ried out to the roundhouse to see how things were 
looking. The 2870 had to be run over the drop- 
pit to change the trailer wheels and had no steam. 
It would take some time to snake the engine out 
and shove it over the pit, besides the hostler was 
busy taking engines around and getting them 
ready for trains that were called. The 2845 could 
be worked where she stood and fired most any 
time. She had more work on her than the 2870, 
but could probably be gotten out sooner. He de- 
cided to use the '45. Machinist Cox and his 
helper were already working on one side of the 
engine. The foreman put a machinist and helper 
on the other side, took a turn through the round- 
house, and went back to the office. 


Evans had just settled down comfortably and 
was looking over work reports when the phone 
rang. It was the dispatcher. 

"Well, what about a hog for that drag?" the 
dispatcher asked. 

“ТЕН be the 2845. What time is she called 
for?" 

“Eleven-fifteen. Who's the engine crew?” 

“Johnson and Murdo.” Evans glanced at his 
watch, eight-thirty-five. “Can’t you give us a 
little more time on it?” 

"Nothing doing," the dispatcher replied. “If 
you'd try having a few engines ready you 
wouldn’t need more time. You ought to know by 
now that we occasionally use one to pull a train.” 

"Yeah, and if you'd try guessing right oc- 
casionally, we might know what you wanted." 
Evans grinned as he hung up the receiver. 

'The foreman again settled himself comfortably 
and began to look over the work reports trying 
to figure out what jobs had to be done and ones 
that could ride another trip. Doing everything 
that needed to be done was out of the question en- 
tirely. Not enough engines to hold them until the 
work was finished and not enough appropriation 
to pay the extra men that would be required to do 
the work if he could. 

He had just about finished going over the work 
reports when the office door swung open. Evans 
looked up and swallowed his chew of “horseshoe.” 
It was the government inspector. 

Jim shoved the work reports aside and rose. 
The foreman was smiling as he advanced with 
outthrust hand to greet the government inspector, 
but the smile was more like the ones seen painted 
on wax dummies in show windows than of pleas- 
ure. Of course the cud of well masticated chew- 
mg tobacco doing somersaults in Evans stomach 
didn't help his feelings. Added to the fact that 
half the engines he figured on running bore defects 
that rated a Form 5 if the inspector wanted to get 
technical about it, Jim wished for a convenient 
hole to drop in. The way he felt, the hole wouldn't 
need to be a very large one, either. He felt low 
enough to walk under a pilot standing up without 
bumping his head. 
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He rose and dusted off his knee with a 
gloved hand. "Looks like too much 
travel on the driver brakes,” he announced 
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"Well, well, Mr. Turner, wasn't expecting you right 
now. Glad to see you," Jim lied with the best possible 
grace under the circumstances. "How are you?" 

"Pretty well, thanks, Mr. Evans; managing to keep 
going and stay pretty busy. How are your engines? 
How's the spring rigging on them? Last time I was 
here some of them were in pretty bad shape. Driving- 
boxes on some of them worn pretty close to the limit, 
teo," the inspector added as he took off his coat and 
began to put on a suit of unionalls. 

The mention of driving-boxes sent a chill down Evans' 
spine. He thought of the 5071 тажке up to run and 
the 5092 worse than the 5071, if anything, and the 2845. 
If Turner happened to get started on driving-boxes, 
the few trains run that day would be bothered very little 
with meet orders. It was sure one grand time for a 
government inspector to show up. | 

“How’s the motor саг?” Turner asked as he wiggled 
into his unionalls. Gas electric cars had only been under 
the government inspector’s jurisdiction for a few months. 

“Oh, she’s all right, I guess,” Evans started to add 
“tied up waiting for a pair of wheels” but changed his 
mind. : 

The foreman stood nervously first on one foot then 
on the other while the government inspector leisurely 
buttoned up his unionalls then put on a cap and stuck a 
pair of gloves in a hip pocket. Evans knew Turner. If 
he, the foreman, appeared to be trying to keep the in- 
spector out of the roundhouse, Turner would be in a 
bigger hurry to get there. Jim was too sick to stand 
and afraid to sit down. His stomach was on strike 
protesting the use of chewing tobacco as food. 


"Tue inspector finished dressing and fished a flashlight 
from his handbag. That was usually a signal to start 
for the roundhouse. Jim breathed a sigh of relief for 
a momentary respite when Turner sat down. 

Jim sat down also. “What do you think of the 
Townsend Plan?” he asked hoping to get the inspector 
talking. Long as he stayed in the office the inspector 
wouldn’t be finding defects on locomotives. 

“Looks like a pretty big issue,” Turner replied with- 
out interest. "Did you get specifications on making in- 
sulation resistance tests on the motor car?” 

"Yeah," Evans replied holding his head up with an 
effort and trying to appear interested. “Weve about 
got straightened out on the motor car. How you finding 
things over.the railroads ; conditions any better ?" 

Machinist Cox who had been working on the 2845 
came in at that instant slightly out of breath. “Say, Mr. 
Evans, there's a crack in the right main pin of the 2845." 

"Sure it's a crack?" the foreman asked dolefully. 

"Yeah, I 'm sure, that is, pretty sure." Cox had just 
recognized the government inspector. 

"Well, I'll go take a look at it." Jim was glad of an 
opportunity to get out in the fresh air. “Want to go 
look at it, Mr. Turner?" 

“TIl be out in a little while; going to look the motor 
car over directly; go ahead." 

The main pin was cracked, no argument about it. A 
hair line of grease showed through the coating of whiting 
and alcohol with which the machinist had painted the pin. 
The crack was right up against the fillet on the main 
rod fit towards the wheel. Not much of a crack, to be 
sure, but enough for a starting place.for the pin to snap 
off and cause a nasty failure, to say nothing of tying a 
knot in main and side rods, knocking off the air reverse 
cvlinder, breaking a guide yoke, driving a piston through 
the cylinder head, perhaps injuring the engineer, or 
wrecking the train. Any or all of them could happen 
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when a main pin broke with an engine traveling iv! 
speed. 

“Well, burn it out and tell one of the machinemen t 
start to work on а new one.” Jims stomach gave г 
tumultuous heave and he headed for the office. 

“Dispatcher said to call him,” the clerk told the fore- 
man. 

Evans grunted and kept going, headed for the toilet. 
If he had been a surveyor he couldn't have estimated 
the distance he could have gone better. One more step 
and the janitor would have had a job. After unloading 
the chew of. tobacco along with his breakfast and. a 
Jim thought, part of his interior mechanism, he iet 
better but his stomach felt emptier than it really wa 
when he remembered about calling the dispatcher. That 
worthy seemed exceptionally busy when Jim called. ]im 
waited uneasily nearly five minutes before the dis- 
patcher answered, then instead of the usual line of banter 
he said, “Be one o'clock on that drag," and hung up. 


А хотипев reprieve, short but sweet. Jim went back to 
the roundhouse and told the fire builder to get the 5092 
hot. He located the hostler and told him to get the 2870 
over the drop-pit. At that, the best he could hope for 
was a couple of hours delay getting the engine ready for 
the extra. By the time the hostler had shoved 28/0 
over the drop-pit it was time to get the 5071 out for 
the eastbound fruit train. 

“The fool ought to have sense enough to drag the 
brakes a little to keep them boxes from pounding.” 
Evans muttered to himself as the hostler brought the 
5000 around sounding like a couple of boilermakers 1n 
a boiler on payday. The foreman went over to the motor 
car half expecting Turner to walk over and tie up the 
5071 where it stood waiting for the engine crew. Le 
found the inspector puttering around the motor car. 

"Want to take a look at the 5071?" Evans tried to 
appear as though nothing could please him more. 

“Just a second, believe I will." | 

The foreman didn’t know whether to write his resig- 
nation then or wait until instructed to do so. He decided 
to wait at least until the 5071 had a Form 5 hung on 
her. The inspector walked slowly around the locomo- 
tive. He didn’t appear to be examining anything but 
Jim knew from experience that his trained eyes were 
seeing lots—too much, in fact, for the foreman's peace 
of mind. 

Turner stopped. He dropped on one knee between 
number two and three drivers. Out came his flashlight. 

“Take that engine back over the inspection pit,” Jim 
expected to hear him say. 

Ie rose and dusted off his knee with a gloved hand. 
“Looks like too much travel on the driver brakes.” he 
announced and Evans breathed again. 

“ГИ have them taken up right now. Like to go out 
in the house and look over a few?” he added. LL 

“Nearly lunch time now,” the inspector replied. “We'll 
look at them after lunch,” he said and started towards 
the office. | 

Evans went back to the roundhouse to see how things 
were coming along there. If he could just get the 5092 
out of town, things wouldn't be so bad, especially п 
Turner finished his inspection before 81 and No. 10 got 
in. Locomotives on neither of them were exactly т 
shape for inspecting and if the inspector reported work 
to be done it would be a good idea to do it before run 
ning the engines again. That was another thing Evans 
had learned from experience. 

Jim decided to run the 5092 on the extra. By linger- 
ing a little with Turner at lunch there was a chance the 
engine would get out of town before the inspector had an 
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opportunity to look it over. It was worth a trial, anyway. 

The dispatcher had to be notified of the change. How 
to get Turner out of the office was another problem. 
He might accidently get curious. Government inspectors 
sometimes do when a foreman decides to run an engine 
that wasn’t marked up to run and hasn’t been inspected. 
Evans wrote a note to Harris explaining the situation 
and instructing him to call the dispatcher after Jim and 
the inspector had left. А 

The dispatcher сате very near wrecking the plan by 
calling before Evans and Turner left, but he saved the 
day in another way. 

“They're picking up eight cars of cattle and will want 
a 5000 for that extra,” the dispatcher told him. 

“Well, that will be fine,” Evans replied. 

“I can give you another hour on it if necessary, chang- 
ing engines on such short notice.” 

"No, that’s O.K.,” Evans replied and glanced over at 
Turner to see if he was listening. If he was he didn't 
show it. 

The dispatcher was so amazed for the moment to find 
the foreman ready and even anxious to give him an en- 
gine on such short notice he almost forgot to ask the 
number. 

“АП right, then, called for one o'clock. What's the 
number ?” 

The dispatcher was more amazed when Evans replied, 
"Oh, yeah, that'll be O.K., just like I told you," and 
hung up. He handed the clerk the note he had written 
and winked broadly before turning to the inspector. 

“Well, are we ready to go eat?" 

"| am, but aren't you going to change clothes?” 

“Guess I'd better, at that," Evans replied and begain 
to peel off his overalls at a speed that would have made 
a fireman jealous. In his anxiety to get the inspector 
out of the office he had forgotten about taking off his 
overalls and washing. That didn’t delay them much, 
however, and they were on their way shortly after the 
noon whistle blew. 

The telephone was again rattling insistently as they 
went out the door. Evans knew it was the dispatcher 
and knew what he wanted. Не pretended not to hear 
when Turner called his attention to the fact that the 
phone was ringing. 


S moxt of the 5092 could be seen in the distance when 
the foreman and government inspector reached the 
roundhouse after lunch. Things weren't entirely in the 
clear, though. There was still a dozen or so locomotives 
marked up to run, any one or all of which could be 
tied up for Federal defects. True, some of the defects were 
very slight, but then sometimes inspectors are very crit- 
ical and become arbitrary over such things as hand rails 
not clearing over two inches, steam leaks in dynamo 
heads, clear vision glasses improperly adjusted, and a 
thousand and one little things that ordinarily they will 
pass up with casual mention. 

They started out through the house about one-thirty, 
the inspector leading the way, Evans following. As 

urner mentioned defects and noted them in his book, 
Evans wrote them down in a book he carried. The gov- 
ernment inspector pointed out defects on engines that the 
foreman hadn't noticed. At the same time he failed to 
Mention quite a few that Evans knew existed. Oc- 
casionally Jim called his attention to defects always add- 
ing that it was to be repaired before the engine would 
һе used. Jim knew he wasn’t fooling the inspector any 
and the inspector knew that Jim knew it, too. They had 
both been on the job too long for either of them to fool 
the other—much. i 

(Concluded on page 173) 
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Diesel Engine 
Questions and Answers 


21.-—0.—Should the heating coils in a fuel oil tank 
have any joints? A.—No. Threaded joints in the heating 
coil of a fuel tank might leak, allowing water to get into 
the fuel. 


22.—Q.—What parts of a Diesel engine are the most 
frequent causes of trouble? A.—The fuel injection sys- 
tem. The parts of this mechanism take the place of the 
complicated carburetion and ignition systems of gas 
engines. By the injection apparatus the timing of the 
ignition is accomplished. 


23.—Q.—W hy are slip joints rather than threaded 
joints used on the exhaust pipes and mufflers of gas en- 
gines? | À.—Slip joints on exhaust piping provide for 
expansion and contraction. 


24.—0Q.—What unusual provisions are made for cool- 
ing Diesel engines? A.—In addition to the cylinder 
water jacket an oil cooler for the lubricating oil is often 
used, and on the larger engines oil or water is used to 
cool the pistons. On some engines the exhaust mani- 
fold is water cooled. d 

25.—Q.—What is meant when a pump is said: to be 
air locked? A.—If a pump (for handling liquid) is air 
locked the body of the pump is full of air which expands 
and contracts with the operation of the pump. This pre- 
vents the valves from working and stops the operation of 
the pump. Some Diesel fuel pumps are subject to air 
lock, and provision is made to remove the air by flooding 
the pump with oil. Air lock is apt to be present after 
repairs to the pump or piping. 

26.—Q.—What causes the cylinders of a gas engine 
to wear tapered? A.—Diesel cylinders wear tapered be- 
cause there is more pressure under the cylinder packing 
rings at the compression end of the stroke. When at the 
crank end of the stroke the cylinder pressure is less and 
the rings do not set out so firmly against the cylinder 
wall. Also, high pressure at the compression end of 
the cylinder causes the piston to press the cylinder wall 
tightly due to the angularity of the connecting rod. The 
Diesels used in railway practice have no crossheads. 

27.—Q.—Are step-joint rings superior to diagonally- 
cut rings? A.—There is a difference of opinion about 
the relative merits of different cylinder packing rings. 
Step-joint rings do not blow through the joint, but like 
diagonally-cut rings there is some blow of pressure from 
behind the rings which comes out of the opening at 
the joint. The thin ends of step-cut rings often break 
off in service. 


28.—Q.—W hat is the limiting factor in designing a 
gas engine for the maximum possible revolutions per 
minute? A —In designing for high speed great dif- 
ficulty is found in scavenging the burnt gases quickly 
and completely. This is the reason for superchargers and 
supplementary exhaust ports sometimes used. 

29.—Q.—Trace the path of lubricating oil through the 
system of a Diesel engine. A.—From the sump tank 
the lubricating oil passes through a strainer to the pump 
suction, through the pump, through another strainer, 
through the oil cooler, through the oil lines to the main 
bearings. It then passes through a hole in the journal 
of the crank shaft to the center of the shaft, through 
the shaft to the crank journals, up through the centers 
of the connecting rods to the piston pins. Oil leaks 
out of each bearing and falls to the bottom of the crank 
case where it flows back to the sump tank. 

30.—Q.—IVhat does a supercharger in connection 
with a Diesel engine accomplish? А.А supercharger 
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operates to put more air into the cylinder by providing 
a cylinder full of compressed air at the beginning of the 
stroke instead of air at atmospheric pressure. Since 
there is more air in the cylinder, if enough fuel is in- 
jected the cylinder can develop more power than without 
the supercharger. The supercharger therefore will enable 
the power of the engine to be increased, because more 
air for the combustion stroke is supplied. It does not 
necessarily increase the efficiency of the engine. Super- 
charging is particularly desirable when the engine is 
working in a rarefied atmosphere because it will enable a 
greater charge of air to be taken in and thus keep up 
the power. Supercharging is resorted to in aviation 
engines which operate at high altitudes and this device 
reduces the power reduction that would otherwise be 
experienced due to the reduced amount of oxygen pres- 
ent in the charge at high altitudes. A supercharger is 
useful in giving a reserve of power whenever this may 
be required. Supercharging may serve to increase the 
power of an engine at sea level as much as 30 per cent 
or will give its rated power at an altitude of about 


5,000 ft. 


New Hy-Draulie 
Planer Is Announeed 


The Rockford Machine Tool Co., 2500 Kishwaukee 
Street, Rockford, Ill, is now building the Rockford 
Hy-Draulic planer, in a much larger size than has here- 
totore been available. 

Referring to the illustrations, it will be noted that 
the “power house” for the machine is at the right-hand 
end of the bed. This comprises the main driving motor 
directly connected to the hydraulic power unit, both 
mounted on a heavy base, and all solidly secured in 
position. This compact, efficient arrangement is de- 
signed to reduce the number and length of the neces- 
sary hydraulic connections, eliminate vibrations, provide 
complete protection, accessibility, and ample ventilation. 
Hand-wheels on either side of the hydraulic power unit 
enable the operator easily to adjust cutting speeds and 
the rapid-return rate. 

The double-length box-section bed has heavy ribbing 
throughout. The table also is box section and has the 
customary T-slots, hold-down holes, adjustable control 
dogs, clean-out openings, chip pocket and tool tray at 
one end with double oil-wipers at both ends for both 
ways. The table never overhangs the bed. 

In the center of the machine, there is a massive 


Rockford Hy-Draulic open-side planer 
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column which supports the open-side crossrail and con- 
tains the electrical and hydraulic control panels. 
Mounted on top of the column is a motor-driven mech- 
anism which provides rapid traverse to all heads and 
power elevation for the rail. A large inverted L-shaped 
casting includes, in one piece, the cross-rail and its long 
vertical bearing on the column. Securely mounted on 
this slide is the side-head rail which is pivoted at its 
upper end and provided with a fine adjustment at its 
lower extremity. This construction provides a perma- 
nent means for accurately aligning the side-head rail 
which is then solidly secured in position by heavy bolts. 

Operating controls are centralized and conveniently 
located. A pendant contains push-button controls which 


A massive column supports the cross-rail 


establish the direction of rapid traverse for the rail- 
head. a master motor switch, and a rod by means o! 
which the machine can be stopped instantly. Three 
levers provide complete control for the power-operated 


Railway Mechanical Engineer 
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movements of both rail-heads including feed or rapid 
traverse to left or right, up or down, separately or in 
unison. A lowe: lever performs the same service for 
means of a 


vertical movement of the side-head. By 


Power-house end of the planer 


ball crank near the base of the column, the operator 
can secure instantly any desired feed rate within the 
capacity of the machine. A lever on the side of the 
base starts and stops the table movement and an ad- 
jacent lever reverses its direction. The rail-heads are 
equipped with automatic tool-relief devices which raise 
the tools out of contact with the work during the return 
stroke. Duplicate controls for starting, stopping, and 
reversing the table movement are provided on opposite 
sides of the machine. A heavy sheet-metal cover is 


The overhanging cross-rail is firmly braced 


provided between the ways which extends the whole 
length of the bed underneath the table. 

The following are general specifications for the ma- 
chine illustrated : 
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Maximum pull to #аЫе.......................... 24,0000 Ib. 
Maximum distance from table to underside of 

GPFOSS-PAIl- 7. oos so dest ep Rabe 97 easi s TI RE 37% in. 
Length of bed (optional).. ...23 ft. to 45 ft. 
Length of table (optional). - ..12 ft. to 22 ft. 
Width of table............ ..36 in. or 42 in. 


Center to center of VAE irea iae a чье 18% in. 

Horizontal adjustment дп side-head slide......... 11 in. 

Down adjustment of rail-head slide............... 11% in. 

Cutting speeds of table per min. (optional)...... 0 to 50 ft. or more 
Return speeds per min. (optional)............... 10 ft. to 150 ft. or more 
Horizontal feed of raiblhead.................... ls in to V; in. 

Vértical feeds of.rail-head.. 2 дағ i/s і in. to 14 in. 
Vertical feeds to зіде-Һеаа....................... /4s in. to !4 in. 
Horizontal feeds to 5їйе-һеай.................... e 


Uncle Sam 
On the Job 


(Continued from page 171) 

When the inspector crawled down in the pit under 
the 5094 Evans just knew he was sunk. It was the only 
engine available for No. 10, the Limited, for when 
Turner went under an engine he usually came out with 
a Form 5 in his hand. This time was an exception. 

“Looks pretty good underneath,” the inspector said 
and Jim almost fainted. 

“Well, let’s go out to the motor car,” 
man said. 

After inspecting the motor car, the foreman and т- 
spector went back to the office. The inspector began 
to pull off his unionalls. That meant that he had fin- 
ished, but it didn't mean what the finish would be. He 
put away his work clothing and sat down at the desk, 
Evans sitting across from him. The inspector's black 
book lay on the table between them. Nearby a well 
worn brief case lay on the desk, its open side turned 
so that Evans could see books and papers. One of the 
pads of paper was blue. Evans had a pretty good idea 
that up in one corner in small letters was printed 
"Form 5," the form used to tie up a locomotive until 
defects were remedied and the locomotive again “safe 
and suitable for service." "Turner filled his pipe, lighted 
it and puffed until the rough cut was burning evenly. 

"When you figuring running the motor car?" 

"Not until we get a new pair of wheels for the 
front truck," Evans replied. 

"Yeah, I noticed those wheels. 
pairs that should be made. Guess I'll go up to the hotel 
and make out my report." "Turner closed the brief case 
and shook hands with Evans who was congratulating 
himself on getting away with things in good shape. 

"And by the way, Jim. I didn't inspect any driving- 
boxes this trip and the 5092 got out of town before I had 
a chance to look her over. So-long." 


the government 


Here's a list of re- 


Evans breathed deeply as he watched Turner walking 
towards the station. “Thank the Lord for a govern- 
ment inspector with sense,” he murmured aloud. 

At the same time he knew the inspector had accom- 
plished what he intended to do and knew it. Next trip 
he’d look at driving-boxes, and they’d be O.K., but 
something else that wouldn't stand close inspection 
Turner wouldn't get around to. But pity the foreman 
that didn't take a tip and get the work done. Form 5's 
would be thicker than automobile salesmen after ex- 
service men next July. 


- Histortc Locomotive—The London & North Eastern of Eng- 
land has just withdrawn from service a locomotive that was 
constructed in 1891 in the record time of 934 hr. This example 
of record building was intended to demonstrate how quickly a 
locomotive could be put together. The engine compiled 1,127,750 
miles before being consigned to the Davey Jones’ locker of 
railroads. 
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Among the 


Clubs and Associations 


Western RatLway CLug.—G. E. Scott, 
purchasing agent, Missouri-Kansas-Texas, 
will speak on Purchases and Stores at the 
meeting to be held on April 20 at the 
Hotel Sherman, Chicago. A reception and 
dinner will precede the meeting, which will 
begin at 8 p.m. 


Can FoREMEN's ASSOCIATION OF CHI- 
caco.—G. N. Kelly, manager, United Fruit 
Despatch Company, will discuss the de- 
velopment of the refrigerator car and its 
use in banana industry before the meeting 
to be held at the La Salle Hotel, Chicago, 
at 8 p.m. on April 13. There will also be 
moving pictures, with sound equipment. 


Paciric Raitway Crun.—At its meeting 
in the Palace Hotel, San Francisco, on 
March 12, the following officers were elect- 
ed to serve during the club's twentieth an- 
niversary year: President, Roy W. Hunt, 
fuel supervisor, Atchison, Topeka & Santa 
Fe; first vice-president, Homer Bryan, lo- 
comotive engineer, Western Pacific; sec- 
ond vice-president, Stuart Daggett, Pro- 
fessor of "Transportation, University of 
California; treasurer, William P. St. Sure, 
vice-president, East Bay Street Railways, 
Ltd., and Key West System, and secre- 
tary, William S. Wollner, who has served 
the club as executive secretary since the 
organization of the club. W. H. Kirk- 
bride, chief engineer of the Southern Pa- 
cific, who retired as president, was pre- 
sented with a past president's locket in 
appreciation of his services to the club. 
In addition to the installations there was 
an illustrated address on Making Railroads 
and Railroadmen Safe by A. A. Lowe, 
supervisor of transportation, Southern Pa- 
cific. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings and places of 
Ad of mechanical associations and railroad 
clubs: 


Air-Brake Association.—T. L. Burton, c/o West- 
inghouse Air Brake Company, 3400 Empire 
State Building, New York. 

Атллер Климлу Supprty <Assocration.--F, W. 
Venton, Crane Company, Chicago. 

AMERICAN Влимлу Toot. РовеЕМЕХ'$ ASSOCIA- 
tion.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY or MECHANICAL ENGINEERS.— 


C. E. Davies, 29 West Thirty-ninth street, 
New York. 


Raitroap Division.—Marion B. Richard- 
son, 192 East Cedar street. Livingston, N. J. 
МлситмЕ Snor Practice Diviston.—G. Е. 


Nordenholt, 330 West Forty-second street, 
New York. 
Materiats  Нлхотлмс Diviston.—F. J. 


Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 
Оп. anp Gas Power Divisros.--M. J. 
Reed, 2 West Forty-fifth street. New York. 
Fuers Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N 


ASSOCIATION OF AMERICAN Rarrmgoaps.— ]. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

Division Т, — Operatinc. — ЗАЕЕТУ SEC- 
TION.—]. С. Caviston, 30 Vesey street, New 


York. 
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. Car DEPARTMENT OFFICERS 


DivisioN. V.—Mecnanicat.—V. К. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE ON RrskARCH.— E. В. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 

Division VI.—PurRCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Morcr Transport.—Car 
Service Diviston.—C. А. Buch, Trans, or- 
tation Building, Washington, D. C. 

ASSCCIATION OF RatLway ELECTRICAL ENGINEER. 
—Jos. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ш. 

CaNaDiAN Rattway Crius.—C. R. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
mcetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Quc. 

ASSOCIATION,—4A. $. 
Sternberg, master car builder. Belt Railway 
of Chicago, 7926 South Morgan st., Chicago. 

Car FonEMEN's Association OF Cuicaco.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago, Ill 

Car FoREMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE. 
J. R. Leach, car department, Chicago Great 
Western, Council Bluffs, Ia. Regular meet- 


ings, second Thursday of each month at 
1:15 p.m. at Union Pacific shops, Council 
Bluffs. 


Car Foremen’s Association oF St. Levis.—E. 
G. Bishop, Illinois Central System, East St. 
Louis, ni. Regular meetings third Tuesday 
in each month, except June, July and August, 
Statler Hotel, St. Louis, Mo. 

CENTRAL Rattway Сьсв or BurraLo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car  FoREMEN's Assoctation.—E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, exce|t 
June, July, August and September. 

INDIANAPOLIS CAR [INSPECTION — ASSOCIATION.— 

A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, [ndianapo- 
lis, at 7 p.m. 


INTERNATIONAL RarLway FUEL Assocration.— 
T. D. Smith, 1660 Old Colony Building. 
Chicago. 


INTERNATIONAL RaiLWay (GENERAL  ЕСВЕМГ s 
AssociaTion.—William Hall, 1061 West \\ 
basha street, Winona, Minn. 

INTERNATIONAL RatLway MasTER Bracksw:.- 
Association.—W. J. Mayer, Michigan le 
tral, 2347 Clark avenue, etroit, Mich. 


Master BOILERMAKERS’ ASSOCIATION.—A. 
Stiglmeier, secretary, 29 Parkwood stre 
Albany, N. Y. 

New ExcLAND Rarttroan CLuB.—W. Е. 


Jr., 683 Atlantic avenue, Boston, Mass. 
ular meetings, second Tuesday in each mo 
excepting June, July, August and September 
at Copley-Plaza Hotel, Boston. 

New York Вликолр Cius.—D. W. Pye, R 
527, 30 Church street, New York. Meet 
third Friday in each month, except | 
July and August, at 29 West Thirtynrs 
street, New York. 


Nortuwest Car Men's AssociATION.—FL. N 
Myers, chief interchange inspector, Мағ 
sota Transfer Railway, St. Paul. Ми 


Meetings, first Monday each month, ewe: 
June, July and August, at Minnesota Tras 
fer Y. M. C. А. Gymnasium Building. ~ 
Paul. r 

Paciric Raitway Cius.—William 5. Weis 
P. O. Box 3275, San Francisco, Cal. Re 
lar meetings, second Thursday of each топ? 
in San Francisco and Oakland, Cal. ate 
nately—June, in Los Angeles and Octo: 
in Sacramento. 

Raitway Crus or GREENVILLE. — J. Hows 
Waite, 43 Chambers avenue, Greenville. Р: 
Regular meetings, third Thursday in mət 
except June, July and August. 

Rai way Сїлв cF Pitrssurcu.—J. D. Cons: 
1941 Oliver Building, Pittsburgh, Pa. Rc: 
lar meetings, fourth Thursday in mont 
except June, July and August, Fort Р" 
Hotel, Pittsburgh, Pa. - 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB— 
A. T. Miller, P. О. Box 1205, Atlanta, (а 
Regular meetings, third Thursday in lans 
ary, March, May, July and September. 3 
nual meeting, third Thursday in Novemb 
Ansley Hotel, Atlanta, Ga. 

Товохто Влимлу Cius.—R. H. Burgess. Box 
Terminal A, Toronto, Ont. Meetings. 1007 
Monday of each month, except June, J3 
and August. 


Western  Rarwav Сысв—С. L. Е тегхо, 
executive secretary, 822 Straus Building. 
Chicago. Regular meetings, third Mondo п 


each month, except June, July, August 27: 
September. 


(Turn to next left-hand page) 
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MODERN POWER 


IS 
ESSENTIAL TO 


MODERN TRAIN OPERATION 


High drawbar horsepower and high speeds are necessary to modern train opera- 


tion. e Modern locomotives alone can provide these essentials. @ In 
addition to providing this higher sustained capacity they also reduce operating and 


maintenance expense and show a worth-while return on the investment. 


_ LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 
LIMA ^ 


E LOCOMOTIVE WORKS 
Е lh. INCORPORATED 
y udi 


Pennsylvania passenger motive power—K4s Pacific type (left), P5a and ССІ electric locomotives and the new streamline K4s Pacific type 


coms INE ра 


Air Resistance of Passenger 
Trains—A Correction 


Unper Figs. 15 and 16 in the article on 
Air Resistance of Passenger Trains in the 
December issue of the Railway Mechan- 
ical Engineer is the caption “Drag factor 
curves for the streamlined locomotive 
trains.” The caption under Fig. 16 should 
have been “Drag factor curves for the 
standard locomotive trains.” 


Experimental Devices Not Within 
Boiler Inspection Act 

IN an action against the Southern Rail- 

way for the death of the driver of the 


engine of a fast train in a derailment, the 
Supreme Court of the United States holds 


that where a mechanism known as Wright's 
Little Watchman, designed to stop trains 
or derailment, is attached to a locomotive 
it does not become a part or appurtenance 
thereof which the carrier is absolutely 
bound properly to maintain, under the 
Boiler Inspection Act, the evidence show- 
ing that the mechanism is in the experi- 
mental state. The court said: "With rea- 
son, it cannot be said that Congress in- 
tended that every gadget placed upon a 
locomotive by a carrier, for experimental 
purposes, should become part thereof with- 
in the rule of absolute liability. So to 
hold would hinder commendable .efforts to 
better conditions and tend to defeat the 
evident purpose—avoidance of unnecessary 
peril to life or limb. 

"Whatever in fact is an integral or es- 


New Equipment 


Locomotive ORDERS 


Road No. of locos. Type of locomotive Builder 
Great Lakes Steel Corp....... 1 73-ton, 6-wheel fireless steam H. К. Porter Co. 
Northern Pacific ............ 12 4-6-6-4 American Loco. Co. 
LOCOMOTIVE INQuIRIES 
Alton & Southern......... 1 EF 70/0 аабал ьал. 
Louisiana & Arkansas........ 5 2:8 од ас 
New York Central... 7 Dieéelelec. м etie cries 


Car Orpers 


Road No. of cars Type of car Builder 
Charles Lennig & Co., Inc... 1 50-ton tank | General American 
1 30-оп Trans. Со. 
Great Northern ............. 500 Ore American Car & Fdry. Co. 
Wyerhaueser Timber Co...... 75 50-ton logging Pacific Car & Fdry Co. 
Can INQUIRIES 
Erie. С a x RIS s 500 БОЛОИ БО A —— | | wid sarai S IOS er TIS 
300 ' БИШЕЙ) —— аа 
Я: УС SE Less $5s- 9200 Roton bog a» j= ГБ eredi 
200 5S0ton.gondolae9 н аараан: 
50 ОЛО TAS. о енна» 
25 ДООЛ gondOlag н аена scho Est. 
2 100tonfats конь 
Seaboard Air Ілпе........... 125 ЛОО т phosphate. а а оао 
5534000 Reisig or ünderframéeg. ааа а ае 


Pacific Fruit Express.... 


1 100 to be equipped with loaders. 
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sential part of a completed locomotive, am. 
all parts or attachments definitely pre 
scribed by lawful order of the Interstate 
Commerce Commission, are within the 
statute. But mere experimental devices 
which do not increase the peril, but ma 
prove helpful in an emergency, are not 
These have not been excluded from the 
usual rules relative to liability." Judgmer 
for plaintiff was reversed.—Southern Y. 
Mrs. Olivia Cox Lunsford, Admx. De 
cided March 2, 1936. Opinion by Mr 
Justice McReynolds. 


Air Conditioning 


Tue Atchison, Topeka & Santa Fe wil 
air-condition 125 passenger саг. 

The Missouri Pacific will continue № 
program of air-conditioning passene" 
equipment on a schedule providing for tht 
conditioning of substantially all Pullman 
and coach equipment by July 15. While 
all principal trains are now so equipped: 
this year’s program, when completed, will 
find practically every regular car m ST" 
ice air-conditioned and only a few теша 
ing extra cars to complete the entire р 
gram. Approximately $918,000 will М 
expended this year іп air-conditioning у 
additional passenger-carrying cars. ©! 
which 60 are railroad-owned and 33 art 
the property of the Pullman Compan! 
The total number of air-conditioned © 
in service on the Missouri Pacific, up 
the completion of these 93, will be 328 

Special attention is also being giv V 
modernizing the seating equipment, wash- 
rooms and lighting of coaches. M ™ 
novation in the equipment of coaches vil 
be lunch counters for colored patrons. m 
effects in lighting are also to be installe 

(Turn to next. left-hand page) 
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= THE LOCOMOTIVE BOOSTER 
Reduces Costs _ 


_ ОР BOTH OPERATION AND MAINTENANCE 


Any increase in diameter of main cylinders over 
that necessary to haul a capacity train after it 
gets to road speeds, excessively stresses motion 
work and frames and unnecessarily adds to loco- 
motive maintenance costs. 

Tractive effort, above that needed for road 
speeds, is required for starting and accelerating. 
In a balanced locomotive design this is provided 
by The Locomotive Booster. 


For any service, incorporating the Booster as an 


Booster Repair Parts made by the jigs and fixtures that produced the original are your best guarantee of satisfactory performance. 


— 


CHICAGO 


integral part of the original locomotive design 
capitalizes idle weight and spare steam and re- 
sults in a lighter locomotive that costs less to 
operate and far less to maintain. 

The Booster has changed the formula for weight 
distribution not only for the total weight but the 
weight per axle. This, in turn, has affected the 
fundamental formulas for track investment for a 
given amount of transportation and also for loco- 


motive cost. 


MONTREAL 


for the convenience of passengers at night 
and coach passengers are now ticketed 
through to avoid disturbance during the 
night hours. 

Orders for air-conditioning equipment 
placed with the Pullman-Standard Car 
Manufacturing Company are: Northern 
Pacific, eight mechanical sets, to be in- 
stalled in company shops; Minneapolis, St. 
Paul & Sault Ste. Marie, Pullman me- 
chanical units for four solarium cars and 
Waukesha Motor Company mechanical 
units for three diners, all installation to 
be done in Pullman shops; Chesapeake & 
Ohio, mechanical units and installation for 
six coaches. 


I.C.C. Modifies Rules for Loco- 
motives Other Than Steam 


Tue Bureau of Locomotive Inspection 
has sent out a circular covering modifica- 
tions which have been made in the Rules 
and Instructions for the Inspection and 
Testing of Locomotives Propelled by 
Other than Steam Power, which will be- 
come effective May 1, 1936. These changes 
cover rules relating to hot water heating 
boilers in addition to steam heating boil- 
ers, provide that fuel tanks shall be 
equipped with gages indicating the level 
of the fuel and with suitable vents, also 
a few other changes to provide more ade- 
quately for certain requirements. А re- 
vised edition of the Rules is being printed 
and will be available in about 60 days. 

Rule 205 (b)—The range in setting of 
governors for starting and stopping air 
compressors has been changed from 2 Ib. 
to 5 lb. 

Rule 213 (b)—Location of stampings on 
axles no longer specifies to be "on one 
end." 

Rule 223 (a)—An additional clause rel- 
ative to center plates for motor trucks 
provides that they shall be securely fas- 
tened and maintained. 

Rule 229 (c)—Specification covering 
width of hinged cab windows has been 
omitted. 

Rule 252—Revised rule provides that 
voltmeters and ammeters on units receiv- 
ing power from outside sources shall be 
tested every six months (as at present), 
and on units driven from power generated 
within the unit every 12 months. 

Rules 256 (a) and 323 (c)—Provisions 
now specify that fuel reservoirs shall be 


filled and vented only from outside of the 
cab or compartment and that vent pipes 
shall not discharge on the roof nor on or 
between the rails. Revision also specifies 
that a fuel reservoir shall be equipped with 
a gage indicating the level of the fuel and 
that such gage shall be located so as to 
be readily visible to the person filling the 
reservoir. 

Rule 302 (d)—A new clause limits the 
working pressure of cast iron boilers to 15 
Ib. per sq. in. 

Rules 303 (b), 308, 309, 316, 317, 320— 
Rules have been amplified to include hot 
water boilers as well as steam boilers, and 
to include specifications for the application 
of water relief valves to hot water boil- 
ers. These rules cover testing, washing, 
and etc. of both types of heating boilers. 


I. C. Diesel-Electric 
Locomotive 


Tue first of three Diesel-electric locomo- 
tives has been delivered to the Illinois Cen- 
tral for operation in freight transfer serv- 
ice between Chicago and Markham Yard. 
It will make a round trip a day, supplant- 
ing two steam locomotives required for 
the same service. The first locomotive, 
No. 9200, built by the General Electric 
Company at Erie, Pa. has two 900-hp. 
Ingersoll-Rand oil engines. Driving mo- 
tors on the two six-wheel trucks can be 
operated from cabs in either end of the 
locomotive. It is expected the locomotive 
will haul 62 forty-ton cars at a speed of 
24 m.p.h. or 125 forty-ton cars at a speed 
of 13 m.ph. The locomotive is 60 ft. 
long, 10 ft. wide, 15% ft. high, weighs 
342,000 1b., and costs $195,000. Its maxi- 
mum tractive force is estimated at 102,600 
1b., dropping to 39,800 Ib. at 13 m.p.h. 


Improvement Programs 


Tue Chesapeake & Ohio will repair 170 
steel hopper cars of 70-tons’ capacity t: 
year at its Russell, Ky., shops. This work 
will require about 7,000 tons of steel whit 
will be furnished by the car builders. 

The Delaware & Hudson will build Я 
composite hopper cars of 50 tons’ capacity 
in its shops at Oneonta, №. Y., and dar 
ing the year will rebuild 100 coal cars. 

The Norfolk & Western will spend $; 
000,000 on an improvement program, in- 
cluding the construction at Roanoke, Vi. 
shops of 1,000 coal cars and 5 Mallet b- 
comotives; extension of yards at Roanoke 
and at Williamson, W. Va., and addition! 
sidings and yard facilities on its Buchanan 
branch. 

The Western Pacific has asked permis- 
sion from the Interstate Commerce Com- 
mission to issue $3,000,000 of trustees’ cer- 
tificates to be used in connection with it: 
$3,900,000 program to be spent for de 
ferred and normal maintenance and new 
equipment, including rebuilding 50 freight 
cars, rehabilitating 500 cars, air-condition- 
ing 4 passenger cars, replacing arch-bar 
trucks with modern trucks on 1,000 cars 
and purchase of 100 steel hopper cars. The 
100 steel hopper cars have been ordered 
from the American Car and Foundry Соп- 
pany. 

The Lehigh Valley has authorized the 
construction in its own shops of 250 com- 
posite coal cars of 50 tons' capacity to be 
built of all new material; 250 composite 
and 500 all-steel 50-ton coal cars to be 
built of new and second-hand material. 
The 500 composite cars will be constructed 
at Sayre, Ра. and the 500 steel cars at 
Packerton, Pa. The cost of constructing 
these cars is being partly financed through 
the aid of the Federal Emergency Admin- 
istration of Public Works. 


Supply Trade Notes 


JosePH Г. Noon, eastern railway sales 
manager of The Glidden Company, at 
Reading, Pa., has been appointed manager 
of railway sales with headquarters at 
Cleveland, Ohio. 


Tue WrsriNGHovuske ELECTRIC & Man- 
UFACTURING Company on April 30 will 
return its New York executive and sales 


offices from 30 Rockefeller Plaza, New 
York, to its former location at 150 Broad- 
way. 


THE INTERNATIONAL NICKEL COMPANY, 
Іхс., New York, has established field rep- 
resentatives at Chicago and Los Angeles, 


(Turn to next left-hand page ) 


SraEAMLINE Мик Car.—The B те 
Farm Products Company, Inc. 18 1 
building its wooden tank milk cars 
giving them a streamline а 


: H 10 gage 
The sheathing consists of No. rame 


steel sheets welded to the underfrart 
and then sprayed with two coats, ae 
of molten zinc and molten alunt Om 
By rebuilding weight was reduced 
90,000 lb. to 84,000 Ib. 
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1. Electric resistance welded—with a weld as strong as any part of 


the wall. 
2. Absolutely uniform in diameter. 


3. Uniform in wall-thickness—never varying more than .003" at any 


cross-section. 
4. Perfectly round and straight—true to size. 
5. Full-normalized (annealed)—soft, ductile and of uniform grain structure. 


6. Smooth surface—free from corrosion-promoting scale, scabs and sliv- 
ers, both inside and out. 


7. Every tube tested at pressures far in excess of code requirements. 
8. Easy to install—users report 15 to 20% saving in installation costs. 
9. Longer trouble-free service—fewer *'shut-downs"— lower maintenance. 


10. Accepted by A. S. M. E. Boiler Code Committee; U. S. Dept. of Com- 
merce, Steamboat Inspection Service; American Bureau of Shipping; 
Lloyd's Register of Shipping. 

11. Made of open hearth steel, copper-bearing steel or rust-resisting 
Toncan Copper Molybdenum Iron. 


12. Available in a complete range of sizes and gauges. 
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Write for full infor- 
mation on Electrunite 
Boiler Tubes. 


CORPORATION 


Steel and Tubes Arc 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND ... OHIO 


When writing Steel and Tubes, Inc., for further information, please address Dept. RG 


Cal. H. L. Geiger is located at 333 North 
Michigan Avenue building, Chicago, and 
A. G. Zima in the Petroleum Securities 
building, Los Angeles. 


Hanorp T. Henry, eastern district sales 
manager of the Q & C Company, New 
York has resigned to become manager of 
railroad sales of the Burden Iron Com- 
pany, Troy, N. Y. 


THe Dampney COMPANY OF AMERICA, 
Boston, Mass., has opened a branch office 
at 220 Bagley avenue, Detroit, Mich., in 
charge of C. M. Boling, who was formerly 
resident engineer at Cleveland, Ohio. 


Tue К лмо С Company, С. D. Hicks 
and W. E. Hicks, 1218 Olive street, St. 
Louis, Mo., have been appointed south- 
west representatives for the Wilson En- 
gineering Corporation, Chicago. 


Francis HopGKINSON, consulting me- 
chanical engineer of the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., has retired after 42 years 
of service with the Westinghouse Com- 
pany. 


J. В. C. Німт2, until recently railway 
sales division manager of the Detroit 
Graphite Company, has been appointed 
eastern sales representative of the Acme 
White Lead & Color Works, Detroit, Mich., 
with headquarters in New York. 


L. F. Sweeney has been appointed as- 
sistant to the vice-president of the Stand- 
ard Stoker Company, Inc. Chicago, vice 
C. T. Hansen, who has been appointed dis- 
trict sales manager, in place of R. J. 
Schlacks, resigned. 


FRANKLIN C. VANDERVORT, JR., has again 
become associated with Johns-Manville 
Sales Corporation, with headquarters at 
Chicago. Mr. Vandervort was formerly 
associated with the Transportation depart- 
ment, and is now re-entering the Johns- 
Manville service as representative in the 
western region of its sales organization. 


Tur HeEywoop-WakeFIELD COMPANY, 
Gardner, Mass., has leased the entire east 
end of the first floor at 1 Park avenue, 
New York City, which was temporarily 
occupied by the company. At this ad- 
dress the company will maintain displays 
of its regular furniture lines, also of rail- 
way and bus seats, etc. The offices of its 
Railway Sales division and New York 
sales offices will be located at this address. 


DanteL B. \Мовтн has joined the loco- 
motive department of the Cummins En- 
gine Company, Columbus, Ind. and his 
duties will be directly connected with that 
department. Mr. Worth was formerly 
associated with the Baldwin Locomotive 
Works and he has a wide experience with 
many types of internal-combustion engines 
as applied to railroad use, his previous 
work having been in designing, building 
and servicing such equipment. 


ALFRED Musso, of New York, and Rob- 
ert Kemp, of Troy, N. Y., and O. A. Van 
Denburgh, of Troy, have been elected 
president, vice-president and secretary, re- 
spectively, of the Burden Iron Company, 
Troy, N. Y. Arthur E. Swan, former 
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chief engineer of the Crucible Steel Com- 
pany of America, Harrison, N. J. and 
James D. Fleming, commissioner of in- 
dustrial affairs, Troy, have been elected to 
the board of trustees along with the new 
president, vice-president and secretary. 


Cart W. BrrrCHER has been elected 
vice-president of the Eastern Machine 
Screw Corporation, New Haven, Conn. 
Mr. Bettcher has been with the company 
for 17 years. 


Е. E. Grrest, vice-president in charge 
of manufacture of the Franklin Steel 
Works, Franklin, Pa. has been elected 
vice-president and general manager of the 
Fort Pitt Malleable Iron Company, Pitts- 
burgh, Pa. Mr. Griest was born in Zanes- 
ville, Ohio, and graduated from Purdue 
University in 1907. He served as a ma- 
chinist apprentice, machinist and foreman 
in the Pennsylvania shops at Columbus, 
Ohio, from 1900 to 1904, and for a short 
time following graduation in 1907 was em- 
ployed in the engineering department of 
the Crucible Steel Company of America. 
From 1907 to 1908, he was a machine shop 


Personal 


General 


Harry G. MILLER, chief inspector of the 
Chicago, Milwaukee, St. Paul & Pacific, 
has been appointed engineer of tests at 
Milwaukee, Wis., to succeed A. G. Hoppe. 


T. J. Crank, superintendent of motive 
power of the Great Northern at Spokane, 
Wash., has retired after 52 years of serv- 
ice with this company. 


ALrnED С. Hoppe, engineer of tests of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific, has been appointed assistant mechan- 
ical engineer, with headquarters as before 
at Milwaukee, Wis. 


T. M. CANNON, a draftsman in the me- 
chanical engineer's office of the Chicago, 
Milwaukee, St. Paul & Pacific at Milwau- 
kee, Wis. has been appointed chief in- 
spector, with headquarters at Milwaukee, 
Wis., to succeed H. G. Miller. 


ТозЕРн B. BrackBunN, who has been 
appointed engineer of motive power of the 
Advisory Mechanical committee of the 
Van Sweringen Lines, with headquarters 
at Cleveland, Ohio, was born on Au- 
gust 17, 1898, in Essex county, Va. After 
graduating from Virginia Polytechnic In- 
stitute in 1921 with a degree in mechan- 
ical engineering, Mr. Blackburn taught 
mechanical drawing in Norfolk, Va., for 
about three years. He entered railway 
service on May 1, 1924, as a draftsman in 
the mechanical department of the Chesa- 
peake & Ohio at Richmond, Va., being 
appointed special mechanical inspector on 
February 1, 1929. After only a month in 
the latter position, Mr. Blackburn was 
appointed chief draftsman and a year later 
was advanced to mechanical engineer. On 
January 1, 1932, he was reappointed drafts- 
man at Richmond and on August 1, 1933, 
became mechanical inspector. In March, 
1934, he was appointed mechanical inspec- 
tor on the Advisory Mechanical commit- 


foreman on the Erie and from 1908 + 
1918 was assistant general foreman, «- 
sistant master mechanic and master me- 
chanic, respectively, of the Pennsylvan: 
at Ft. Wayne, Ind. In the latter year w 
became assistant general superintendent ci 
the Chicago Railway Equipment Compan 
and in 1919 was appointed general supr- 
intendent. From June 15, 1931, to Fet- 
ruary 15, 1936, he was vice-president ir 
charge of manufacture of the Chicag: 
Railway Equipment Company, the Grand 
Rapids Malleable Works, the Marion Mal. 
leable Iron Works and the Franklin Steel 
Works. 


Obituary 


J. E. FonsvrHE, inventor of the Fer- 
sythe draft gear and other devices for 
cars. died on March 7 at Chicago. 


УТ0$ЕРн P. McNary, sales engineer for 
the past several years for the Iron & Steel 
Products, Inc., Chicago, died on Febru- 
ary 29 at his home in Chicago. Не wa: 
68 years of age. 


Mention 


tee of the Van Sweringen Lines, and on 
December 1, 1934, was appointed to the 
position of equipment inspector on the staff 
of the mechanical vice-president of thes 
lines, with headquarters at Huntington. 
W. Va. 


Master Mechanics and 
Road Foremen 


S. T. Конм, general enginehouse fore- 
man of the New York Central at Collin- 
wood, Ohio, has been appéinted assistant 
master mechanic, with headquarters at Col- 
linwood. 


L. E. Atvarp has ‘been appointed as- 
sistant master mechanic on the Kansas 
City Terminal division of the Missouri 
Pacific, with headquarters at Kansas City. 
Mo., succeeding R. H. Tait, retired. 


Frank J. Recan, road foreman of en- 
gines on the Northern Pacific, has been 
appointed acting master mechanic of the 
St. Paul division, with headquarters at St. 
Paul, Minn. succeeding N. E. Entrikin. 
who has been granted a leave of absence. 


Car Department 


Н. A. Sjocren has been appointed as- 
sistant to the superintendent of the car 
department of the Chicago, Milwaukee. 
St. Paul & Pacific, with headquarters at 
Milwaukee, Wis. 


Shop and Enginehouse 


Н. M. GARDNER has been appointed en- 
ginehouse foreman of the Erie, with head- 
quarters at Susquehanna, Pa. 


J. L. Несизом has been appointed night 
general enginehouse foreman of the Erie 
with headquarters at Hornell, N. Y. 


(Turn to next left-hand page) 
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НАМАТНА â  — ШТ 
SUPERB 
PERFORMANCE 


Demonstrates the Economic Advantages 
of Alco Quality Forgings . . . 


TS go on низ this 410-mile high speed run between Chicago, Mil- 
waukee and St. Paul on a 6-hour, 30-minute schedule with sunrise 
certainty is a noteworthy performance. 


It demonstrates unquestionably the absolute necessity for forgings of unusual 
structural stamina for it is their unfailing endurance which insures the continued 
serviceability of the entire locomotive unit in this high speed service. 


ALCO materials are carefully selected and scrutinized — forging tempera- 
tures are scientifically correct — every detail of fabrication is under constant 
and precise control at all times. 


ALCO main rods, side rods, crank pins, axles and other forged parts are 
on America’s fastest locomotives. They are specified for safety — economy 
— and thorough dependability in every kind of heavy duty and high speed 
service. 


To get ALCO quality, strength and performance you must specify ALCO 
Forgings. 


RICAN LOCOMOTIV OM DAK SRE: 


BAI FORGING 


YORK 


G. R. Serrz has been appointed general 
foreman of the back shop of the Erie at 
Hornell, N. Y. 


Јонх Е. Merry, assistant general fore- 
man of the locomotive shops of the Boston 
& Albany at West Springfield, Mass., has 
been appointed superintendent of shops, 
succeeding John H. Minette, deceased. Mr. 
Murphy was born in 1880 at Springfield, 
Mass. He attended the public and evening 


J. F. Murphy 


trade schools, and on May 1, 1898, became 
a helper in the enginehouse of the Boston 
& Albany. In 1902 he was transferred to 
the shops and in 1908 was the first appren- 
tice to serve his time on the Boston & Al- 
bany. He then became a machinist leader 


ManiNAc has furnished us with the fol- 
lowing explanations of the three cartoons 
which appear elsewhere in this issue: 

Page 155. King of Hoboes! The whistle 
of a train is music to his cars—it's the call 
of the open road. For 23 years he has been 
King of the Hoboes' Union of America. 
He won his crown by election. All real 
hoboes join the union. To become a mem- 
ber they must agree to assist all runaway 
boys and induce them to return to their 
homes and parents. King Jeff Davis wants 
it understood that the term hobo does not 
mean bum. А bum never works, while 
hoboes are deserving but restless men who 
travel and work when they find work. 

Page 164. Mr. Hodges, a veteran re- 
tired engineer, tells of an amusing but 
interesting event that occurred last sum- 
mer. А sparrow built its nest on a coal 
car during one of its intervals of staying 
in the city. When the train went out the 
mother bird rode serenely upon her nest of 
eggs. Soon the five birds were hatched, 
but now the story was different. The 
mother bird was out early each morning 
obtaining food for her birds. When the 
train left the mother bird stayed at home, 
but when the train returned in the evening 
she had an assortment of grub-worms, 
angleworms and other insects piled up near 
the tracks, and in this manner gave her 
traveling family a good supper each eve- 
ning. This program was carried on by the 
mother bird until her offspring could fly. 
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and in 1912 was promoted to the position 
of machine shop foreman. In 1928 he was 
appointed assistant general foreman of the 
locomotive shops, and since July of last 
year had been acting superintendent of 
shops. Mr. Murphy is one of the organ- 
izers of the Boston & Albany Supervisors’ 
Club. He has always been an active sup- 
porter of apprentice training. ` 


Н. C. Dietricn has been appointed gen- 
eral foreman of the New York Central, 
with headquarters at Root street, Chi- 
cago. 


C. A. PkEssE, assistant foreman at the 
enginehouse of the New York Central at 
East Buffalo, N. Y., has been promoted 
to the position of terminal foreman, with 
headquarters at Harmon, N. Y. 


Obituary 


Lampert №. Hopkins, who retired in 
1928 as purchasing agent of the Chicago, 
Burlington & Quincy, died at his home 
at Santa Barbara, Calif., on March 17 
at the age of 84 years. 


J. H. MINETTE, superintendent of the lo- 
comotive shops of the Boston & Albany 
at West Springfield, Mass., died on Feb- 
ruary 29. Mr. Minette was born on March 
3, 1872, at Danby, Vt. He attended Spring- 
field evening schools; Burr & Burton sem- 
inary, Manchester, Vt., and took corre- 
spondence school courses. He served as a 
machinist apprentice at Manchester and in 
1892 went to Springfield where he was em- 


MARINAC’S RAIL ODDITIES 


Page 174. People of Augusta, Ark., are 
proud of the Augusta Tramway & Trans- 
fer Company, which they claim is the short- 
est railroad in the country. With pride 
they point to the single mile of track which 
connects their community with the Mis- 
souri Pacific to the south, and to the some- 
what antiquated locomotive that pulls cars 
loaded with cotton from their fields to the 
main line. But they are much prouder of 
14-year-old Joyce Short, who, when she is 
not in school, sits in the cab of the 22-ton 
locomotive and handles the throttle with 
all the skill of a veteran engineer. 

Engineer Short is no novice who runs 
the engine for a lark. She is a real rail- 
road “man” and knows her “iron horse” 
from stem to stern. When this piece of 
rolling stock has to go into the roundhouse 
for attention she is on the job with wrench 
and oil can and does not have to be told 
what to do. Joyce came by her interest in 
railroading naturally. Her grandfather has 
been with the A. T. & T. going on 35 years. 
Her father, who died in 1922, also worked 
for the road. 

John Short, her grandfather, hoped that 
he would have a grandson who could carry 
on the family tradition and he was a happy 
man when Joyce came to him and begged 
to be allowed to learn all there is to learn 
about running America's shortest railroad. 
At first he was skeptical. but he gave the 
girl a chance and she took to locomotives 
as a duck takes to water. For months she 


ployed by the Barney & Berry Skate Com- 
pany in various departments for 10 year 
He also worked as a machinist in the 
Knox and Stevens-Duryea — automobik 
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J. H. Minette 


plants. His service with the Boston & Al- 
bany began in 1904 as a machinist at the 
repair. shops in West Springfield. Не 
was appointed shop draftsman in 1914 and 
valuation engineer in 1915, the latter as 
signment carrying him to all parts of the 
Boston & Albany and the New York 
Central system. He returned to the West 
Springfield shops in July, 1918, and wa: 
assigned to special work. On April 1, 
1919, he became assistant general foreman: 
on November 1, 1927, general foreman, and 
on January 1, 1929, superintendent of the 
locomotive shops. 


worked in the roundhouse and actuall 
seemed to enjoy coming home at night 
covered with oil and soot. To the sur- 
prise of the men employed by the road. 
she revealed genuine mechanical abili 
and learned the construction of а locome 
tive as well as she did her lessons at school. 

When her grandfather thought she knew 
enough about the engine to sit at the 
throttle, he took her in the cab with him 
and showed her all the tricks of driving 
an "iron horse" with a string of cars be- 
hind it. He showed her how to get the 
most out of the machine, how to ease И 
around curves and all the other tricks that 
engineers have to know to hold their jobs. 
Then he let the youngster demonstrate 
what she had learned. After a few runs 
up and down the mile track with her 
grandfather standing by, Joyce was al- 
lowed to pilot alone and she is now a full- 
fledged engineer. 

The schoolgirl is a perfectly normal 
young woman with a flair for railroadinz. 
The builders of the little railroad would 
probably turn over in their graves if they 
could see a slender girl in her teens driv- 
ing a locomotive over the tracks they laid 
47 years ago. In those days the road cat 
ried passengers as well as freight, but the 
owners did not have cnough money ® 
buy an engine and the cars were pull 
by mules. The one passenger coach was 
a second-hand trolley car which had st" 
service on the streets of St. Louis. 
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So powerful are the unbalanced forces tearing 
away at engine bolts, that one road was com- 
pelled to renew 50% of its frame bolts at each 
shopping. » » » The old material was not equal 
to the greater stresses caused by the speeding 
up of operation. » » » But, by using engine bolts 
of Agathon Alloy Steel, replacements were 
reduced to a negligible quantity. » » » Agathon 
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Engine Bolt Steel possesses the fatigue resistance 
that in the past made iron the favored material, 
but it has the necessary high tensile strength to 
hold without stretching. » » » Agathon Engine Bolt 
Steel is uniform and free from the slag pockets, 
seams and inclusions. It is the modern engine bolt 
material developed for modern railroading. Write 
Republic, Dept. RG, for complete information. 


Republic Steel 


CORPORATION 


ALLOY STEEL DIVISION, MASSILLON, OHIO 


GENERAL OFFICES: CLEVELAND, OHIO 
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Designing for 


High Tensile Steels 


Hilicu-rensire steels have made a notable contribution 
to the recent developments in light-weight railroad roll- 
ing stock which have captured the imagination of the 
public and stimulated the interest of engineers and man- 
ufacturers. The most obvious opportunities for eco- 
nomical and successful applications of such steels lie 
in the field of movable structures, such as passenger and 
freight cars, trucks, buses, street cars, mine cars and 
travelling cranes, but the products in many other fields 
are now being subjected to critical study in the endeavor 
to determine what possibilities for weight reduction are 
to be found there. 

Any analysis of a specific problem should give atten- 
tion to first cost, maintenance, depreciation and operating 
cost of the structure and in some cases to increased 
revenue from the additional “pay load” which may be 
permitted by the decrease in dead weight. 

While these matters are important they can only be 
evaluated after a design has been prepared. This paper 
is concerned more particularly with this latter phase of 
the problem and aims to present some observations on 
designing for high-tensile steels which may be helpful 
to engineers in their investigations. Long experience 
with ordinary carbon steels of structural grade furnishes 
a natural background against which to make compari- 
sons and to form judgments. Such comparisons will 
be facilitated by the arrangements of the text. 

The working unit stresses are the principal factors 
in the design of any structure since they determine the 
sizes of the material, although the limitations imposed 
by such an item as a clearance diagram may modify the 
choice of the most economical sections. In order to 
make the paper of broad application, the formulae 
throughout the text have been kept in general symbols 
for which may be substituted the values of the unit 
stresses which pertain to the structure under considera- 
tion. 

The design which serves as the basis for comparison 
will be referred to as the "basic design” in contrast with 
the designation “new design” which will be applied to 
the comparative design. The subscript 1 indicates a 
function or term for the basic design, while functions or 
terms for the new design are written with the subscript 
2. General formulae, applicable to all cases, are written 
without subscripts. 

The selection of working unit stresses depends upon 
the class of structure to be designed and the character 
and magnitude of the loads to be carried. Most branches 
of engineering have adopted unit stresses for carbon 
steel which experience has shown will produce satis- 
factory structures. No attempt will me made to specify 
the unit stresses to be used with high-tensile steels when 
applied in particular fields of construction, but it is 
hoped that the succeeding discussion will prove definitely 
helpful to designing engineers. 
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By H. M. Priest 


This paper presents data to as- 
sist the designer in the correct 
utilization of these steels in 
light-weight rolling-stock con- 
struction 


It is quite generally the accepted viewpoint to regard 
the yield-point stress as indicating the useful strength of 
a structure. When this stress is reached the deforma- 
tions increase rapidly accompanied by little or no in- 
crease in loads, permanent sets come into existence and 
the distorted structure may be said to have reached the 
end of its effectiveness. In other cases, the modulus of 
elasticity is often the controlling factor when a member 
will fail in buckling, either as a whole or locally in a 
portion of it. 

Before entering upon the discussion of high-tensile 
steels it may be interesting to review the material and 
design specifications covering carbon steels of structural 
grade in three representative fields. Table I lists the 
physical requirements of the A. S. T. M. specifications 
for steel in bridges and buildings and those of the As- 
sociation of American Railroads for structural steel. 
The brief abstracts of working unit stresses are from 
the design specifications of the American Railway En- 
gineering Association, American Institute of Steel Con- 
struction and the Association of American Railroads and 
have been tabulated below the appropriate material 
specifications. 

The factors of safety have been computed on the 
basis of the required minimum yield points. It will be 
noted that the material specifications for steel for bridges 
and buildings state that the yield point shall not be less 
than 33,000 Ib. per sq. in. The A. A. R. specifications 
for structural steel set no such secondary minimum 
value for the yield point, but it does not appear reason- 
able to use one-half of 50,000, or 25,000 Ib. per sq. in. 
as the minimum value when computing the factor of 
safety in car design. It is the experience of the mills 
that steel up to 34 in. in thickness will have a minimum 
yield point of 28,000 to 29,000 Ib. per sq. in. when or- 
dered to the A. A. R. specifications. Plates of around 
14 in. in thickness will have a minimum yield point of 
about 33,000 Ib. per sq. in. For the purpose of com- 
puting the factors of safety shown in Table I for the 
unit stresses of the A. A. R., the value of the minimum 
yield point has been taken as 29,000 Ib. per sq. in. The 
seemingly higher factor of safety for compressive unit 
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stresses as compared to those for tension is due to the 
fact that the column formulae contain an allowance of 
25 per cent for eccentricity, thus making the factor of 
safety equal to 2.20 divided by 1.25, or 1.76. This sub- 
ject is treated more fully under the section dealing with 
compression. 

A word of explanation may be desirable regarding the 
factors of safety for the shearing values. Tests have 
shown that the yield point in shear for ‘steels of this 
grade is about 62.5 per cent of the tensile yield point. 
This factor has been used to obtain the results in the 
table. 


Properties of High-Tensile Structural Steels 


In the selection of a high-tensile steel there are sev- 
eral low-alloy steels from which to choose. Consider- 
ation should be given to a number of factors, the more 
important of which will be briefly discussed. 

Tensile Strength—Steels suitable to a wide range of 
structure in which weight reduction is sought will have 
ultimate tensile strengths ranging up to about 100,000 
Ib. per sq. in. 

Yield Point—The yield point is of prime importance 
for the reason that it is the strength upon which working 
unit stresses are generally based. The ratio of yield- 
point strength to ultimate strength in tension is about 
0.50 to 0.60 for structural carbon steel. This ratio will 
increase for high-tensile steels, ranging up to 0.70 or 
0.75. A narrow spread between yield point and ultimate 
strength is apt to be accompanied by a lowering of the 
ductility, for which reason it is probably well to limit 
the maximum yield point to about 75 per cent of the 
ultimate strength. 

Ductility—It is often true that the ductility of steel 
decreases with increase of tensile strength. For steels 
above 100,000 Ib. per sq. in. in tensile strength, the duc- 
tility might be reduced to a point where difficulties would 
be met in pressing and forming the steels. Even at 
strengths below this limit it has been found that the 
greater stiffness of these steels requires an increase in 
the radii of fillets for cold-pressing operations. A radius 
of two to three times the thickness of the material should 
give satisfactory results. Ductility is a property which 
enables the steel to yield at points of stress concentra- 
tion and thus effect a redistribution of the stress without 
failure occurring locally. 

Fatigue Strength—The fatigue strength or endurance 
limit becomes important when the structure, or parts of 
it, are subjected to varying or alternating stresses. 
Working unit stresses should then be based upon the 
fatigue strength or the yield point, whichever is the 
lesser of the two. 
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Impact Strength—Impact strength is usually deter- 
mined from an Izod or Charpy test and is expressed as the 
number of foot-pounds of energy absorbed by a notched 
specimen when broken by the blow of a weighted pen- 
dulum. The test is supposed to indicate the resistance 
of the steel to shocks but there is no direct correlation 
with other properties of the steel. However, the tests 
have merit in comparing the relative impact strengths 
of the steel at various temperatures or after different 
heat treatments. 

Corrosion Resistance—The use of high-tensile steel 
permits of reductions in the thicknesses of material and 
in some cases thereby introduces the question of the life 
of the thinner material under the action of corrosion. 
The body sheets of a hopper car are an excellent ex- 
ample of the problem of the effective life of the steel. 
In several recent developments of light-weight hopper 
cars a steel has been selected which has increased re- 
sistance to corrosion over that possessed by copper- 
bearing carbon steel. 

W orkability—Under this heading may be classed the 
performance of the steels in the various shop operations 
of cutting, punching, drilling, reaming, milling, planing, 
hot and cold pressing and flanging. These items are 
somewhat affected by the additional strength and stiff- 
ness of the high-tensile steels. As compared to shop 
practice with carbon steel of structural grade it will be 


Table I—Specifications of Carbon Steels 


Material specifications ................... A.S.T.M 
A7—34 
Bridges 
Tensile strength, lb. per sq. їп............ 60/72.000 
Yield point, атїп.......................... 0.5 T.S. 
But not less than 33.000 
Elong. in 8 in., min., per cent 1,500,000 
T. $ 
Elong. in 2 in., min., per cent............ 22 
Design specifications ..................... A.R.E.A. Railway Bridges, 1935 
Tension (net sec.), lb. per sq. їп.......... 18,000 
Tension (bending), Ib. per sq. т.......... 18,000 
Compression л epi н л na en ate Pin ends 
P LX 
— = 15.000 — '; (С) 
А f 
Shear on webs, lb. per sq. їп.............. 11.000 
Factors of safety {ОК нь, Min. УР. — 33.000 
Tensi шыккдн ше tk tics eed at E deg 83 
L 
Compression f — — 0 ]............... 2.20* 
r 
Shear ili) 44 wea, Poses EE ranks 1.87 


* Includes 25 per cent for eccentricity. 
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found that the maximum thickness of material for 
.S.T.M. А.А.К. 
БЕЯ M116—34 
Buildings Structural 
60/72.000 50/65,000 
0.5 T.S. 0.5 Т.Х, 
33.000 Е 
1,400,000 1,500,000 
T.S. 
ie 25 
A.LS.C. Buildings, 1934 A.A.R. Box Cars, 1929 
NEUE 18.000 4 16,000 
18.000 16,000 
р 13.000 Fixed ends 
ЕЕЕ Le 
A 1 LN? —=40 — = 16,000 
1: ——1— pe r h 
s) ren | Rankine formula: 
тах. == 15,000 P 1 LX? 
S=—] 1+-—-— { — 
А 25,000 Xr 
12.000 12,000 
Min. Y.P. == 33,000 Min. Y.P. = 29,000 
1.83 1.81 
2.20 1.81 
1.72 1.51 


Railway Mechanical Engineer 


Secant Formula 
Yield Point 


14 0.25 sec AO) 


P. 
A 


Values of Р/д (kips persg inch) 


00 и 
Values of “/r 
Fig. 2—Ultimate compressive stress 


punching is somewhat less for high-tensile steel. The 
rate of speeds for drills and reamers may have to be 
reduced, perhaps by 25 per cent or 30 per cent. Hot 
pressing is practically the same as for carbon steel but 
in cold pressing operations it is necessary to use gen- 
erous radii on all fillets. Due to the greater stiffness of 
a high-tensile steel it will be found desirable to decrease 
somewhat the speed of pressing in order to allow the 
steel sufficient time to adjust itself in the dies. 

W eldability—The developments in the field of weld- 
ing have opened up new possibilities in all lines of con- 
struction. Definite economies of weight may often be 
achieved by the application of welding to the fabrication. 
It is well to point out that the designer must change 
from the viewpoint of his past experience with riveted 
work if he is to make real progress with welding. In 
the light of present-day trends, it is essential that the 
high-tensile steels should have good welding qualities. 

General Considerations—There are other properties 
which would be of special interest in particular fields of 
application, such as the coefficient of expansion, thermal 
conductivity, magnetic permeability, hardness and re- 
sistance to abrasion, but those given above are the prin- 
cipal ones. An extended discussion of each factor has 
not been attempted—simply an enumeration with brief 
comments. For more detailed information about high- 
tensile steels and their applications the reader is re- 
ferred to a paper entitled “Modern Steels and Weight 
Reduction" by J. C. Whetzel, which was presented at the 
general meetine of the American Iron and Steel Insti- 
tute on May 23, 1935. 

For simplicity of treatment, the subject of design 
will be divided into sections, beginning with a discussion 
of "Tension." Clarity in the development of the sub- 
sequent topics requires the use of a factor of safety. 
The value selected in each case serves simply as an 
illustration and should not be taken as the writer's 
recommendation. As previously stated, the reader is 
expected to make his own selection to fit the particular 
problem under consideration. 


Tension 


The working unit stress for tension members is com- 
monly based upon the yield point of the steel, using an 
appropriate factor of safety. By reference to Table I it 
will be seen that the grade of structural carbon steel 
which is specified by the Association of American Rail- 
Toads has the following physical properties: 


Railway M 
MAY. Lr dd Engineer 


Tensile strength... ................... 50,000 to 65,000 Ib. per sq. in. 
Yield роі: «voces Vale SA See Lo A lee wae у of tensile strength, min. 


The working unit stress in tension for car construc- 
tion is usually specified as 16,000 Ib. per sq. in., which 


Table II 


Working unit stresses, 
AS Ib. per sq. in. 
Minimum — А 
yield point, 


LEN 
In round 


Ib. per sq. in. Factor of safety — 1,813 numbers 
39,000 16,000 16.000 
33,000 18.200 18.000 
45,000 24.810 25.000 
50.000 27,600 27.000 
55.000 30,340 30,000 


gives a factor of safety equal to 29,000 divided by 
16.000, or 1.813. when referred to the minimum yield 
point of 29,000 Ib. per sq. in. previously proposed as a 
basis for the computations in Table I. The application 
of this factor of safety to several high-tensile steels will 
give the results shown in Table II. 

The required cross-sectional area of a tension mem- 
ber is readily derived from the well-known formula: 


A — Required area. sq. in. 
Р = Total stress, lb. 
Í = Unit stress in tension, lb. per sq. in. 


The relation between the areas required with different 
unit stresses will now be derived. 
For the basic design: 


Ad; ЕР 
For the new design: 
: А.Е, = P 
From which 
{ 
As EXTAT ы ny ЫЫ ын EE Q) 
fy 


The nomograph in Fig. 1 solves graphically for the 
value of the ratio f1/f;. Let the basic unit stress, fı, 
equal 16,000 Ib. per sq. in. and the new stress, fo, equal 


fi 

Table III—Values of -- 

fo 

Values of fı, 1b. per sq. in. 
f». qeu j er ets - 

lb. per sq. in. 12,000 16.000 18,000 
16.000 750 1.000 —— J  ..... 
18.000 667 .889 1.000 
20,000 600 .800 .900 
24,000 500 .667 .750 
25.000 480 .640 .720 
26,000 462 .615 .692 
27.000 445 .593 .667 
28.000 .429 .572 .643 
29.000 .414 .552 .621 
30,000 .400 .533 .600 


27.000 lb. per sq. in. Lay a straight edge across the 
nomograph, connecting the point 16 for f, with the 
point 27 for fa as indicated by the dotted line. Where 
it crosses the middle vertical line, read the value of .59 
for f1/fs. Then 49 = .594, which shows a saving of 
41 per cent in area (hence in weight) when a steel is 
used which permits of a working unit stress of 27,000 


Table IV—Angle Tension Members 
(For total stress — 105.000 1b.) 


Unit 

stress, Required Net Gross 

Ib. per area, area, area, 
Construction ха. т. sq. т. Number— Size. in. $9.20. sq.in. Ratio 
f 16,000 6.56 2 - x4 хи 6.56 4.23 1.00 
Riveted : 24.000 4.38 2—30 х3 х'/в 4.52 5.30 .73 
27.000 3.89 2—4  x3Vix'/ig 3.96 4.50 62 
30,000 3.50 2—4 x3 xis 3.64 4.18 58 
( 16,000 6.56 2-—5 x3 жле 6.62 1.00 
3 | 24,000 4.38 2—3 xzlix'/ig 4.42 .67 
Мем | 57000 389 3 3113 xtA. 386 158 
30,000 3.50 2— 314x214 x3 /16 3.56 .54 


Ratios in last column are those of gross areas to that for unit stress=16,000 
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Fig. 3—Comparison of. column areas 


Saving in Column Areas (per cent) 


Ib. per sq. in. Table III lists the values of the ratio 
for а few selected values of fı and fo. 

Table IV is a tabulation of the required sizes of angle 
tension members for several different unit stresses. Two 
methods of construction are given—one for riveted 
work in which the net section of the angles governs, the 
other for welded work when the full gross section of 
the angles is effective. Under the column headed “Ва- 
tio" are the ratios of the areas referred to that for a 
unit stress of 16,000 Ib. per sq. in. Comparing these 
ratios to the theoretical values in Table III it will be 
seen that the full saving is not quite realized with riv- 
eted construction but is met with welded work. The 
table also brings out the weight saving that can be ef- 
fected by welding. 


Compression 


In 1923 the American Society of Civil Engineers au- 
thorized a Special Committee on Steel Column Research. 
Engineers will find its first and second progress re- 
ports and final report! of invaluable assistance in the 
study of columns and compression members. 


The following extracts are quoted from the “Sum- 
mary and Conclusions" at the end of the final report: 


1—Columns tested with hinged ends and eccentric loads give 
results both as to deflection and distribution of stress that agree 
very closely with the theoretical analysis within the limits of 
elasticity of the material. 

2—The ultimate strength of such columns agrees fairly well 
with the theoretical strength based upon the yield point of the 
material and assuming elastic conditions up to the point of fail- 
ure. 

5—A rational column formula can best be constructed on the 
basis of the theoretical formula for eccentrically loaded columns, 
using values of eccentricity and íree length of column derived 
from truss analysis. The yield point strength of the material 
may be used in a formula for ultimate strength. The formula 
representing ultimate strength will then be, 


Yield Point 


ГР. L' 
AE | 2r | 


l+asec / — 
У 


Р 
А 


in which a = eccentric ratio to be used, and L’ = free length of column.? 


6—For columns bent in single curvature, an eccentric ratio of 
a = 0.25, to include both crookedness and eccentric application 
of load and a free length of three-fourths the full length for 


1 For first progress report, see A.S.C.E. Transactions, Vol. 89; for 
second progress report, see A.S.C.E. transactions, Vol. 95; for the final 
report, see A.S.C.E. Transactions, Vol. 98. 

3 The eccentric тайо a equals ec/r?, in which е == (ће eccentricity of 
the load, c — distance from the neutral axis to the extreme fibre, and r= 
radius of gyration of the section. When there is a known eccentricity 
of loading, the ultimate strength of the column may be calculated by 
substituting the proper values in the expression for a = cc/r*. 
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riveted connected members are suggested as reasonable values for 
ordinary trusses. 

Fig. 2 gives the curves for ultimate strength of 
columns for several values of yield point, using the 
recommended eccentric ratio of 0.25. For riveted ends. 
such as occur in truss members, the effective length L’ is 
to be taken as equal to 0.75 of the actual length L. Sim- 
ilarly for pin ended members, L’ = 0.85L. It is quite 
evident from the chart that for the higher values of 
L'/r the values of P/A for all yield points approach 
equality, since the values approach the Euler load which 
is dependent upon the modulus of elasticity. This is due 
to the fact that the modulus of elasticity is practicallv 
the same for various grades of steel. 

For the purpose of reducing the formula for ultimate 
strength to a working unit-stress basis a factor of safetv 
of 1.80 will be used. The column formula then be- 
comes : 


Yield Point 
P 1.80 
—=-———————................ (3) 
A / 1. /1.80P f 1/1 
14 0.25 sec J — 
х 


This so-called “secant formula” UN not readily lend 
itself to rapid solution and the writer has derived the 
simpler formulae in Tables V and VI which do not 
deviate more than two per cent from the values given 
by Equation (3). 

While these formulae are based on a factor of safety 
of 1.80 it is a simple matter to convert them to any other 
factor of safety by multiplying by 1.80 and dividing by 
the desired factor. For example, let it be required to 
derive a column formula for pin ends with a yield point 
of 33,000 Ib. per sq. in. and a factor of safety of 1.76: 


P 1.80 [ LA: 
———— 14,670 — 316 (= 
А 1.76 r | 
LM? 
=15,000 — .323 (3 
T 


Table V—Column Formulae, Riveted Ends 


Lu 
For — — 0 to 140 
r 


Limiting 
Yield values 
ee f ү Working unit stress, 
. ої — 
ны т Р Ib. per eq. in. 
0-120 Pis = 24,500 — «(C 3] 
55,000 | Р 24,500 
120-200 — = 
| А 1 L\? 
| 52 + —— { — 
12,390 \ r 
Р Р ТА 2 
| 0-130 — = 22,200 — .563 0 — 
| А т 
50,000 + P 22,200 
‹ 130-200 — = 
А 1 1\2 
| 52 + —— { — 
| 13,740 \r 
f P 1\2 
ү 0-140 — = 20,000 — .454 | — 
A т 
45,000 | Р 20,000 
140-200 — = 
А 1 1А? 
52 + —— [— 
15,300 \r 
P 1\2 
0-169 — = 14,670 — .246 { — 
| А т 
33,000 ; P 14,670 
i 160-200 — = 
ү А 1 L\2 
52 + —— { — 
20,780 \r 
P L\? 
0-165 — = 12,900— .192 | — 
A г 
29,000 ! P 12,900 
| 165-200 P i 


Formulae are based on the "Secant” Formula. 
Factor of Safety = 1.80. 


This is the factor of safety used by the American Rail- 

way Engineering Association in its Specifications for 

Steel Railway Bridges and results in the formula given 

in Table I, with which the above formula is seen to be 

in practical agreement. 
L 


For — = 140 to 200 
r 


P 1.80 1467 mE Hd 
52+ 


А 1.76 ae ү 
16190 
15000 
E 
16190 


Following the procedure of comparing the results to 
be obtained by the use of high-tensile steels with those 


Webs, захд 5 "es CON 
415 6x4 3 7 (a) 


Requirements 
Am. Ry. Eng. Assoc'n. 


|Max.Allow. Value | |Max.Allow. Value | Value 
webs Covers 
ES EN 
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Fig. 4—Unsupported plates in compression members 


of ordinary carbon steel, the diagram of Fig. 3 gives the 
percentage in saving of column area, based upon the 
averages for pin and riveted ends, as derived from the 
formulae in Tables V and VI. 

For example, at L/r — 60 the formulae give the fol- 


Table VI—Column Formulae, Pin Ends 


К Limiting 
Yield values 
ee L 
. per of — Working unit stress, 
sq. in. r per aq. in. 
P ТА? 
0-110 — = 24,500 — .880 | — 
A r 
1 
55,000 | P ___ “Êw 
110-200 — = 
АЕ ГА? 
| 62 + —— { — 
, 9,690 г 
i P 1А? 
0-115 — = 22,2000 — .725 (| — 
| А т 
50000 { P 22,200 
115-200 — m —————————— 
A 1 1 2 
| .52 + —— 
10,660 \r 
Р L 2 
0-125 К = 20,000 — .583 
45,000 | P | 29000 — 
| 125-200 — = 
А 1 р уруғ 2 
| 52 + —— [— 
| 11,870 \ r 
f P 1\2 
| 0-140 — = 14,670 — .316 | — 
A r 
33,000 | Р 14,670 
‚ 140-200 — = 
| А 1 А? 
| 52 + ——(- 
р 16,190 \r 
| Р LN? 
1 0-145 — = 12,900 — 24 { — 
Н А т 
29,000 | P TN o 
| 145-200 — = 
А 1 Е МА? 2 
aiu 
Formulae are мо oni “Secant” Formula. 


Factor of safety = 
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lowing values of P/.4 for yield points of 33,000 and 
55,000 Ib. per sq. in.: 


P 
Values of x lb. per sq. in. 


Yield point Pin ends E Riveted ends Average 
33,000 13,530 13,780 13,655 
55,000 21,330 22,020 21,675 

For any given column load, P, 
P 
А, = and А: = 
13,655 21,675 
Equating values of P: 

13,655 

А = Ai = 0.631 А, 
21,675 


Hence the saving in area is 36.9 per cent, which is the 
value given by the diagram for the selected conditions of 
the example. 

The individual strength of the component parts of a 
compression member should not be less than the 
strength of the member as a whole. Otherwise, prema- 
ture failure may occur through local buckling. The 
thickness of material is reduced when high-tensile steels 
are used, thus creating a greater tendency for buckling 
unless provision is made against it. 

The United States Bureau of Standards made an in- 
vestigation of the buckling strength of column web 
plates’. The form of test specimen is shown in Figure 
4(a). An error occurred in the report on page 753 in 
the formula for #2 where Poisson's ratio should have 
been to the second power. O. E. Hovey prepared a 
discussion* of this report in which he corrected the for- 
mula and tables. 

From this study the following formula for the ratio 
of the unsupported width to thickness was derived : 


/ 
t у Scr 


in which b = unsupported width of plate. 
t= thickness of plate. 
Scr = critical buckling unit stress. 
E= modulus of elasticity. 
int we obtain the 


When we let Ser equal the yield 
,000,000 Ib. per sq. 


following values of b/t with E = 
1n.: i 


Yield Point. 
lb. per sq. in. 


боз бо > 00 io 


The American Railway Engineering Association 
Specifications for Steel Railway Bridges have the fol- 
lowing requirements for the webs and covers of com- 
pression members: 


Width 
Max. values of —————— 
Thickness 
Yield point, 
lb. per sq. in. Webs Covers 
33,000... ену каж ЖЕ» жж Se cio E 32 40 
45/50000. ов S rad ep 28 36 


Fig. 4(b) illustrates these limiting conditions and it will 


‚ be seen that these limitations are conservative when com- 


pared to the values based upon the tests of the Bureau 
of Standards. 


® Reported in Bureau of Standards Technicological Paper No. 327, 
cu “Compressive Strength of Column Web Plates and Wide Web 
olumns." 

* Bulletin. 374 of the American Railway Engineering Association, 
February, 1935. 


(To be concluded next month) 
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Six Year Summary of Air Conditioned Cars 
Table I—By Types of Cars 


—Total car 
Name of railroad (Note A) 1934 1935 

AMON Шурик РЯ 16 2 7 
As Te & >. Ban ean nals 23 36 77 
We Os. Leese eh ia ШЕ M 7 15 
B. & О ы уела ы» 62 59 72 
В. & Mei edith tt od 1 10 13 
Cen. of Са............ = ix 4 
С. Mom 12 6 19 
C. & E. 2 4 4 
C. M. St. ix 22 68 
C. B. & 25 64 
C. & N. 5 17 70 
C. St. P. ES - 13 
С. R. I 4 17 27 
D. & H. em pa 1 
D. L. & 9 12 
D. & R. 12 20 
Erie .... 20 1 
Fla. E. C. ES 11 
Ft. W. & vs 14 
Grt. Nor. 13 16 
G. M. & $3 5 
IH. Cen. 11 БЕ 44 
Lehigh Valley ...... p.e cA 2 12 
Le: SINGS IS elis. 5 8 5 
Me. Central .......... ia 7 Sis 
MKT aee ea tee 8 4 5 
Mo; Рас. nsns 12 26 111 
№. С. & St Loue 5 Ж 
М. Y. C. System...... 15 73 58 
М. У. С. & SL L..... XS iu 1 3 
М. Y. N. H. & H..... wa Ti 56 146 
Nor. & West.......... a 7 34 
Nor. Pacific ......... a 19 26 
Pennsylvania ......... 160 116 93 
Pullman Co. ......... 244 1161 1828 
Reading ............. vs 9 21 
C. R. R. of N. J...... 13 
В.Е. & OR. uus 10 
St. L-S. E... 17 12 40 
Seaboard А. L........ 26 33 
Southern ............ ice 27 
Sou. Pacific .......... 14 18 106 
Tex. & Pac........... 7 voe 44 
Union Pac. .......... 18 38 131 
Wabash ............. 6 14 20 
Western Pacific ...... zi 4 4 

648 1872 3347 


As of Dec. 


31, 1935 
5 


5867 


Note A—Includes cars air-conditioned prior to and including 1933. 


Note B—Includes coach-club and coach-lounge cars. 


Note C—Includes passenger-mail, passenger-baggage and club-baggage 


cars. 
Note D—Includes cafe cars. 


Com- Lounge 
Coaches bination Dining diners 
(Note В) (Note С) (Note D) (Note E) 
4 4 4 5 
8 zv 41 7 
15 M 7 
93 32 39 15 
18 2 4 Ne 
2 vis "i 2 
22 ea 5 5 
Е 2 4 2 
38 è 19 7 
25 is 19 7 
48 10 15 3 
4 5 ` 5 4 
s 4 15 n 
10 be 6 3 
16 fs 5 4 
15 А 2 2 
8 ue 3 sis 
10 р 4 os 
12 oe 16 m 
1 s $3 2 
2 9 20 14 
4 mr 5 2 
Ki Ve 13 EE 
5 2 - oe 
m v. 9 ik 
58 8 12 38 
С oe 2 3 
78 v 68 "m 
3 ee .. 
167 15 26 
22 8 11 
16 РЕ 15 
194 72 100 3 
17 7 6 Te 
10 A 3 4 
10 2 4 1 
26 2 11 7 
23 13 16 6 
is 2A 27 "E 
35 45 4 
34 9 A 
63 $ 51 T 
А Em 11 
4 4 
1122 192 670 168 


Note E—Includes cafe-club, 
buffet-lounge. 


Chair 
6 


62 
ч 


10 


15 


PU es ae aa eee D 


i 


39 

4 
38 
29 


cafe-parlor, 


Obser- Sleeping 
vation Cars 
Note Е) (Мое С) Busine~s 

18 » a 

'8 E 2 

E 14 à 

5 oe i 

7 Е 2 

E ; : 

ü : d 

7 К к 

ue E 2 

: ai d 

2 СЕ 

`9 | 1 

“4 | Е 

5 . 4 

Us $4 E 

3 Е it 

14 oe | 

494 2386 Р 

Е E `5 

i 205 1 

15 яз 

3 1 

35 d 

634 2404 ium 
cafe-lounge, cafe-coach and 


Note F— Includes observation-chair, observation-lounge. and cluh cars. 
Note G—Includes sleeper-chair, tourist-sleepers and sleeper-observation 


cars. 


Table II—By Types of Systems and Refrigerants Used 


Total 

No. of 

Name of railroad cars 
HORE тЫ a UU Va SIS Ca a dtt er f ee RR VPE 25 
A. T. & 5. Е 136 
AUC. Laoceereex4eswee quee Desc) ss CC VN OE 22 
B. & O 193 
B. ROM. bran eU Rei Iph 24 
Cen. of Ga 4 
Que O ырайы лиз Мынаа pie ee apne ten a7 
С. .I 10 
С. M. St. P. & P. 90 
C. B. & g 89 
С. & V 92 
CaSe P. M. CUR eer ved ден КП»; PERO IE = B3 
C. R. & P 48 
Di &-5H СОТОРУ IQ ine 1 
D. L. & W 21 
D. & R. G. 32 
Ее: e ui Ne eae genie ewe nee паи ри 21 
Fla. E. ; 11 
Ft. W. & D. € 14 
Grt. Nor. 29 
; M.&N 5 
. Cen. 55 
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Illinois Central Receives 


The Green Diamond 


Tur Green Diamond, a five-car, articulated, Diesel- 
electric train which was delivered recently to the Illinois 
Central, is now on an extensive exhibition tour of about 
50 cities in the Mississippi Valley, the Southwest and the 
Great Lakes Region. About six weeks will be required 
to make the 4,000-mile exhibition tour on Illinois Central 
rails and the 3,500-mile off-line tour which are planned. 
The exhibition tours will be completed in time to place 
the train in regular Chicago-St. Louis service on May 17. 
Sustained speeds well in excess of present schedules will 
permit this train to make a round trip daily, supplanting 
two steam trains now required for comparable service. 

The new Illinois Central train, designed by the Pull- 
man-Standard Car Manufacturing Company, was built 
at the Pullman Car Works at a cost of approximately 
$425,000. It consists of five streamline articulated 
car bodies embodying, primarily, riveted Cor-Ten steel 
construction. Aluminum is extensively used for interior 
finish and decorative features. 

The train, with a total seating capacity for 120 pas- 
sengers, plus 24 seats at dining tables, is air conditioned 
throughout and provided with modern dining-car facili- 
ties. It operates on six roller-bearing trucks, and has 
a light weight of 476,800 Ib., or about 50 per cent of the 
weight of an equivalent steam train. It is driven by an 
Electro-Motive 1,200-hp. power plant, with electric gen- 
erator and motors furnished by the General Electric 
Company. It is expected that the train will make about 
1.5 miles per gal. of fuel oil and 35 miles per gal. of 
engine lubricating oil. Water consumption for both 
engine cooling and train heating will depend largely upon 
outside temperatures, and in a recent test was 700 gal. 
lor a one-way trip of 293 miles. 

The overall length of the train is 328 ft. 6 in. and 
the five body units having general arrangements, di- 
mensions and seating capacities as shown in the draw- 
Ings, include a power unit, a mail-baggage unit, two 
Chair units and a diner observation unit. Each of the 
three passenger-carrying bodies has a side entrance door 
on each side, and the diner-observation unit is provided 
with an emergency end door. 

The exterior of the train is smartly styled. Two shades 
0! green are used for the exterior colors with striping 
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Five-car articulated train, pow- 
ered with 1,200-hp. Diesel en- 
gine, weighs 476,800 lb., seats 
14.4. persons and cost $425,000. 


lines of silver and scarlet between the two greens. Let- 
tering of silver aluminum and scarlet is carried out in a 
modern style. The name of the train, Green Diamond, 
is worked out in a diamond design with letters of silver 
and scarlet and applied to both sides of the power unit. 

A cast aluminum name plate with the words "Illinois 
Central" in highly polished letters, separated by a green 
diamond outlined in silver, is also applied on each side 
of the power unit, under the windows. 


General Construction 
'The underframe assembly in each of the Green Dia- 


Table lamps supplement indirect lighting in the observation-lounge 
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mond bodies is a combination of riveting and spot weld- 
ing. The center sills are of web and cover plates with 
rolled chord angles. The floor beams are of pressed- 
steel shapes. The bottom sheet stiffeners and struts 
between these stiffeners and the floor beams are of 
drawn or pressed shapes, as are the longitudinal floor 
stringers. 

The bottoms of the car bodies are completely enclosed, 
brake equipment, reservoirs, tanks, piping, etc., being 
located in the space between the floor and bottom sheets, 
accessible through removable floor doors. 

The side-sill construction is a combination of drawn 
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Half section of a passenger-carrying body unit 


members and rolled plates, attached to the car bodies by 
rivets and welding. Side posts are of pressings; where 
box sections are used, these are formed by welding after 
these posts were set in place. 

Carlines and purlines are of pressed shapes. Roof 
sheets are riveted. End frames at articulated ends are 
a combination of riveted and welded construction. End 
sills are of entirely welded construction, riveted to the 
framing members. Diagonal braces are used at the 
ends to tie the shoulder construction to the end sills, 
connections on end sills being adjacent to the door posts. 

While the five articulated Cor-Ten steel body units of 
this train embody primarily riveted construction, a sub- 
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The engine room 


stantial amount of electric welding was used in fabricat- 
ing the underframes and superstructure frames. There 
is approximately 6,800 lineal feet of arc welding in the 
train in addition to which about 5,100 spots (machine 
spot-welds) were used for side-sill reinforcing sub- 
assemblies. 

In the power car approximately 2,200 lineal feet of 
arc welding was performed on the underframe, front-end 
assembly, rear-end framing, side and roof framing and 
removable roof. The body-bolster sub-assembly was 
built up and welded in jig welds for application to the 
car. 

In the trailing cars some 4,500 lineal feet of arc weld- 
ing was done. This included many points in the under- 
frame; side and roof framing; end framing and car ends ; 
front ends and rear end framing; post construction and 
side-plate covers. In addition to these major jobs much 
miscellaneous arc welding was done on parts such as 
conduits, door frames, step welds, air-conditioning equip- 


The seats have individual reclining backs 
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The operator’s control station 


ment, motor base supports and framing, and fresh air 
intakes. 

The streamline rounded front end of the power car 
is of built-up angles and plates to form an anti-telescop- 
ing construction. The rear end of the train is also of 
streamline design, provided with observation end sash 
and emergency door. 

The body articulation eliminates the use of couplers, 
draft gears and the vestibule mechanism, such as com- 
monly used in the conventional types of passenger-carry- 
ing cars. The articulated feature also reduces the num- 
ber of trucks to service and maintain to six instead of 
ten, as would be required for a similar train of separate 
cars. The gaps between the units are entirely closed 
at sides and roofs by means of diaphragms made of 
extra-stretch pigmented sheet rubber, spanning from one 
body to the next. The passageways between the bodies 
are also enclosed and dust tight, inner diaphragms being 
used. These also are made of’ extra-stretch rubber. A 


The underframe during construction 
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drawbar, for emergency use at either the front or the 
rear end of train is carried on the train. 


Interior Decoration 


The interior finish and head linings in the passenger 
cars are of aluminum alloy, the wainscoting being of 
pressed composition board. 

In the passenger compartments horizontal moldings 
with satin-finish aluminum faces run in unbroken lines 
from one end of each compartment to the other above 
and below the windows. The forward ends of each 
double window are given speed-line curves and further 
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Half section of the power unit 
accentuated by polished aluminum moldings. Three 


decorative satin-finish aluminum moldings repeating the 
speed-line curve of the window are used on the frieze 
panels over each double window. 

The two chair cars are handled decoratively as a 
unit, with blue-grey walls, ivory ceilings and darker 
blue wainscotings. Floors in the chair compartments 
are covered with cork tiles finished in natural shades. 
Carpet of deep raisin tones is used for an aisle strip 
in the chair compartment. 

The unusually comfortable seats are of the three- 
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position, reclining-type with satin-finish aluminum ped- 
estals and fittings. A two-tone line-pattern of acorn- 
colored mohair, with the lines running transversely, is 
used for seat covering. 

'The window shades are silk-faced with horizontal 
lines in raisin and acorn colors on a tan background, 
recalling the color of the carpet and seat covering. The 
basket racks are enameled to match the ceiling. 

Removable card tables and tables for the dining 
section in the chair cars are of a black formica with 
inlaid tops and edges of satin-finish aluminum. 

'The diner-observation car has the same design of fin- 
ish as used in the chair cars, but is distinctive because 
of colorings and furnishings. The walls are finished in 
sea green with ivory ceilings and darker green wain- 
scotings. 

The dining section at the forward end of the observa- 
tion room has aluminum frame chairs in satin finish, 
upholstered in a gold-colored, horizontal-line pattern 
mohair. The dining tables are black formica with two 
inlaid aluminum lines in the top, and with three satin- 
finish aluminum lines inlaid on the edges. 

Lounge chairs are of three types, of a special design, 
having a special bleached walnut finish on the exposed 
wood portions. Three types of seat coverings are 
used; one, a green modern design to tone with the 
green walls; another of raisin color similar to the car- 
pet; and the last, a key fabric of tan, green and raisin, 
to tie all the colors together. 


Kitchen Equipment and Other Details 


The kitchen is provided with an oil-burning range, 
broiler, warming ovens, urn and steam table. Polished 
stainless steel is used for table tops, sinks, chipped ice 
wells, facings of refrigerators, range, work tables and 
lower lockers. The interior linings of cold boxes, re- 
frigerator compartments, racks, etc., are also of stainless 
steel. 

Dry-ice refrigeration, automatically controlled, is used 
in the large refrigerators, cold boxes and ice-cream cab- 
inet. The kitchen is provided with a serving bay to 
facilitate serving meals, which is open on three sides. 

All exterior side doors are of steel construction; all 
end doors and interior doors are of aluminum construc- 
tion. Passenger side entrance doors are of the hinged 
type, swinging inwardly. Baggage and mail compart- 
ment side doors slide on curved upper guides and lower 
tracks, designed to bring the doors flush with the sides 
of the train when closed. Main end doors and toilet- 


room doors in passenger-carrying bodies are provided 
with an anti-pinch feature. 

Forged steps of designs to suit streamline conditiors 
are provided for the cab and engine compartment, mail 
room and baggage compartment. The passenger еп- 
trance steps are of the pivoted type, operated with 
sprocket and chain mechanism so designed that the door 
risers and tread form a part of the platform and door 
threshold, and the back of the step lines up with the 
contour of the car shell and entirely closes the step 
opening when in raised position. 


Truck and Power-Plant Details 


The trucks throughout the train are of four-wheel 
type, with Commonwealth frames of cast steel. The 
trucks supporting the traction motors, that is, the two 
forward trucks, have wheel bases of 8 ft. 4 in.; the re- 
maining four trucks have 9 ft. wheel bases. 

The wheels are of rolled steel, those on the motor 
trucks are 36 in. in diameter with 1 in. in 20 in. taper 
treads; the balance of the wheels are 33 in. in diameter 
with cylindrical treads. Timken outside-type roller 
bearings are provided on the axles of the two motor 
trucks. The remaining trucks have American Steel 
Foundries roller-bearing wheel and axle units with Tini- 
ken bearings. 

All trucks have Simplex clasp brakes and unit truck- 
mounted air-brake cylinders, one per wheel. Four brake 
shoes are used in two brake heads for each wheel. Points 
of contact between brake levers and truck frames are 
covered with fibre pads to dampen vibration and noise. 

Manganese steel liners are used in the bottom of the 
first motor-truck center plate and between the body and 
truck center plate on the rear truck. All articulated 
center plates have manganese steel liners at all wearing 
surfaces. 

All trucks at articulations and the rear truck have a 
double swing-motion, using auxiliary bolsters and spring 
planks and providing additional coil springs under the 
auxiliary bolster for easy riding. 

The power-plant equipment in this train was designed 
and supplied by the Electro-Motive Corporation. The 
apparatus consists essentially of a two-cycle engine, 
engine control equipment, engine cooling system, engine 
exhaust system, engine lubricating system, electric trans- 
mission, transmission control apparatus, storage battery 
and charging equipment, auxiliary oil engine, auxiliary 
а.с. generator and mechanically driven air compressor. 

The main engine is a V-type, 16-cylinder, high-com- 
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trucks are equipped with Commonwealth cast-steel frames, Timken roller bearings and Simplex unit-cylinder clasp brakes 
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pression, two-cycle oil engine of 8-in. bore and 10-in. 
stroke, developing 1,200 hp. at 750 r.p.m. Power for all 
auxiliaries driven by the main engine, directly or indi- 
rectly, is in excess of its rating. 

The cylinder block and crankcase have been combined 
into one unit of welded steel construction. The engine 
base of this power plant is of unique design, incor- 
porating in a single welded steel assembly a sub-base 
for mounting the coupled engine and generator and a 
fuel supply tank. 

The power produced by the prime mover is delivered 
to the driving wheels through an electrical transmission 
consisting of General Electric generator, traction motors 


High-pressure, oil-fired heating boiler 


and PCL control apparatus. This equipment is supple- 
mented by a storage battery and an auxiliary battery- 
charging generator. 

The generator is designed to provide a characteristic 
most suitable for this particular engine. There are four 
300-hp. motors, carried on the first and second trucks. 


Weights of Car Bodies and Trucks in Illinois Central 
High-Speed Train 


Light Weights Light Weights of Body Units 

On No. 1 truck 73,320 Ib. Power «vices n 115,800 Ib. 
On No. 2 truck 65,100 Ib. Mail and baggage.. 44,100 Ib. 
On No. 3 truck 46,070 lb. Chair „а... 52,210 1b. 
On No. 4 truck 53,020 Ib. СИГ across 55,400 Ib. 
On No. 5 truck 62,290 Ib. Diner-lounge ...... 69,040 Ib. 
On No. 6 truck 36,750 Ib. 

On all trucks 336,550 lb. 336,550 lb. 336,550 Ib. 
Of No. 1 truck 32,680 Ib. 

Of No. 2 truck 33,000 Ib. 

Of No. 3 truck 18,790 lb. . 

Of No. 4 truck 18,800 Ib. 

Of No. 5 truck 18,850 Ib. 

Of No. 6 truck 18,130 Ib. 

Of all trucks 140,250 Ib. 140,250 Ib. 140,250 1b. 
Light weight of train..... 476,800 Ib. 476,800 Ib. 


They are of the self-ventilated, heavy-duty railway type. 
Clean air is supplied to the motors from inside the car 
body through flexible air ducts supported between the 
motor and the car underframe. 

A 32-cell battery is furnished to supply power for 
engine starting, transmission control, cab and engine- 
room lights and emergency train lights. It has a ca- 
pacity of 450 amp. hr. at the 10-hr. discharge rate. 
_The power-plant equipment includes a small 110-hp. 
oil-electric power plant which is provided to supply aux- 
Шагу power for the battery-charging and the train-line 
auxiliaries. This auxiliary unit consists of a four-cycle 
high-compression oil engine rigidly coupled to a 60-kw., 
220-volt, 3-phase, a.c. generator. The driving engine is 
Similar in design to the main engine and develops its 
rating at 1,200 r.p.m. 

Mounted on the auxiliary generator end frame is a 
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7-kw., 76-volt, d.c. exciter which, in addition to its func- 
tion of providing excitation for the generator, is used 
for battery charging. The a.c. power supply will furnish 
power for the train-line equipment, such as air-condi- 
tioning, radio, lighting, kitchen blower, steam-heating 
control and electric appliances in the kitchen. 

The air compressor is a two-stage, water-cooled unit, 
equipped with inter-cooler between the low- and high- 
pressure pistons. It is mechanically driven from the 
main engine and has a displacement of 79.4 cu. ft. per 
min. at 750 r.p.m. 


Heating, Air Conditioning and Brake Equipment 


The train is heated by a Vapor, 800-Ib.-per-hr., high- 
pressure, oil-fired steam boiler, burning the same fuel oil 
as that used in the main Diesel engine. Fin tubing and 
piping of copper are used in connection with the re- 
duced pressure heating system. The steam train line and 
other piping under live steam pressure is of steel pipe. 
Flexible-armored hose connections are used between the 
body units. 

The chair-car bodies and the diner-observation unit 
also have preheated air admitted through grilled duct 
openings in the side walls at floor level, this air operating 
in conjunction with the air-conditioning system. 

Both of the chair cars and the diner-observation car 
are provided with Frigidaire air conditioning equipment. 

Brake equipment for the Green Diamond consists of 
the Type H.S.C. light-weight design with Decelakron 
electro-pneumatic control, furnished by the New York 
Air Brake Company. Copper tubing and copper fittings 
are used throughout except on the trucks and pipes ex- 
tending outside of the bottoms of body units, which are 
of heavy steel pipe. 


General Lighting System, Signal, Etc, 


Indirect lighting from a central duct, forming an 
architectural part of the cars, is used in the chair cars. 
There are 200 lights in two troughs, these lights being 
rated at 15 watts. The lighting circuits operate at 110 
volts. Similar indirect lighting, with 185 lights in two 
center ceiling troughs, is provided in the diner-observa- 
tion car. Recessed ceiling fixtures of the flush type are 
used in vestibules, toilets and passageways. 

A horizontal headlight and a vertical-beam light are 
provided, these being in a housing on the roof over the 
operator's cab. An electric speed indicator is provided, 
driven from the end of the axle of one of the power 
trucks, with a dial mounted on the instrument board in 
the cab. Electric circuit connections between the units 
is by means of receptacles and jumpers. 

Marker lights, consisting of double lights on each side 
of the car close to the rear end of the train practically 
flush with the contour of the exterior, are provided. 
One red lens and one green lens is used on each side of 
the car, so arranged that each light is controlled inde- 
pendently. This permits a green light to be shown on 
one side and a red light on the other side at the same 
time, if so desired. These lights are wired to the battery 
circuit. Classification lights are provided at the front 
end of the operator's cab on each side of the car, fitted 
with white and green lens. 

The cab is provided with electric window wipers on 
each of the two front windows; two circulating fans on 
adjustable brackets are applied to keep the windshields 
from steaming up or frosting. The signal system con- 
sists of a buzzer in the operator’s cab connected to push 
buttons, one conveniently located adjacent to each side 
door. Warning devices consist of a horn and a bell. A 
horn also is located at the rear end of the train for use 
during backing up operations. 
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Failures of 


Locomotive Parts” 


L осомоттуе failures are not only costly, but frequently 
interfere seriously with scheduled train operations. No 
reasonable expense should be spared to reduce them to 
a minimum. While a certain percentage of failures is, 
of course, due to poor material, a surprisingly large 
number are caused by improper machining and finish- 
ing. The railways can afford to go to considerable 
lengths in the way of research to determine the causes 
of the failures and to institute proper measures for their 
elimination. 

This article, and others which will follow, are based 
upon a thorough examination and study of locomotive 
failures over a period of many years. 

The great dragon that appears most frequently is that 
old fellow "fatigue crack." It appears under various 
conditions and in most cases is preventable if proper 
precautions are taken concerning details which may 
appear to be quite insignificant. Poorly formed key- 
ways, for instance, cause much more trouble than most 
railroad men realize. This is particularly true in the 
case of locomotive side rods. The location of the key- 
way in the forked end of a side rod is usually such 
that it does not appear to be a source of weakness; yet 
a careful study of side rod failures indicates that it 
is a prolific source of trouble. 

The illustrations which accompany this article show 
clearly the type of cracks which start in keyways. A 
side view of a side rod with a fatigue crack starting 
from the corner of a keyway is shown in Fig. 1. The 
two faces of the break indicated in Fig. 1, are illustrated 
in Fig. 2. The crack started from the keyway and 
progressed slowly at first, and then more rapidly, as 
indicated by the width of the waves of the progressive 
crack, which is what is known as a fatigue crack. Due 
to the fact that the faces rubbed together and polished 
each other when the crack was started, the surface is 
much smoother at the first part of the break. The far- 
ther the crack progressed, the coarser the waves and 
the rougher the suríace, until when the failure finally 
occurred the surface is very coarse. 

This is a fatigue crack, although those who are not 
thoroughly familiar with it frequently report such fail- 
ures as due to flaws in the metal. Heat cracks or checks 
are in turn sometimes mistaken for fatigue cracks, al- 
though they can readily be distinguished by a critical 
examination of the broken part. The starting of a 
fatigue crack is generally very fine and is quite likely 
to be overlooked. 

In Fig. 1, the crack started at the corner of the key- 
way. It may have been due to a tear in the metal or 
a sharp cut in the corner that concentrated the stresses 
in a line. This causes the metal to part, little by little, 
until the section is so weakened that the strain on the 
rod is sufficient to cause the break. Only a small part 
of the rod is shown in the photograph; it is expensive 
to send cracked and broken rods from distant parts 
to the test office, and usually a small part, sufficient to 
show the crack or break, is cut from the rod and shipped 
in. 

Another failure of the same kind, except that it is 
on one of the forked ends of the side rod, is shown in 


* This is the first part of an article dealing with failures of locomotive 
parts. The remainder of the article will appear in a subsequent issue. 
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Side rods - Failures at the key- 
way caused by sharp corners 
and poor machining 


Fig. 3. The keyway in one side of the fork was cut 
with square corners; the crack started in one of these 
and worked its way across the section with the usual 
characteristics of a progressive, or fatigue crack. The 
fractured ends of the break in Fig. 3 are shown in Fig. 
4. Apparently metal torn out in the corner of the key- 
way caused the start of the crack. A close examination 
of the photograph indicates the usual waves which 
started in the corner and progressed slowly inward. 
In this instance they are clearer at the start of the 
crack than at the finish, indicating that the crack opened 
up at the start and that the final face of the fracture 
rubbed for some time after parting, thus wiping out 
the progressive marks which are so clearly shown in 
Fig. 2. 

Another interesting example is shown in Fig. 5. Here 
we find two cracks, one of which resulted in a fracture. 
The fractured ends are shown in Fig. 6. The crack, 
which resulted in the fracture, apparently started first 
and is known as a primary crack. 


Use Fillets in Corners 


Obviously the remedy for failures of this sort is to 
leave fillets in the corners of the keyways and avoid 
all sharp corners. These fillets should have smooth 
surfaces and be free from any tears in the metal that 
may start cracks. Incidentally, the broken sections in 
Fig. 6 indicate that the fatigue crack started from both 
sides and at the corners of the keyway. 

Another example of a fatigue crack which started in 
the sharp corner of a keyway and which could have 
been avoided by the use of a fillet, is shown in Fig. 
7. Chalk marks were made on either side of the crack 
in the attempt to throw it into relief. Another fatigue 
crack, which started in the corner of the keyway in 
a forked rod, is shown in Fig. 8. 

Fatigue cracks do not always start in the corner 
of the keyway. This is illustrated in Fig. 9, where 
the crack is some distance from the corner and was 
apparently started from a tear, caused by rough milling 
operations. 


Machining Important 


It is important, therefore, that the keyways not only 
be well filleted, but that they be machined with a 
smooth and fine finish. The use of alloy steels in place 
of carbon steels does not remove the necessity of filleting 
the corner of the keyways and having a finish which 
is smooth and free from tool marks. While the alloy 
steels are stronger, they are more sensitive and there- 
fore require a smooth finish. It is ridiculous, is it 
not, for one to make tests of material with the test 
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pieces finished with a high polish, and then use a In examining some test pieces of a rather intricate 
rough finish on the finished product which shows tool design in a plant which maintains the highest possible 


marks? standards, I was told that the test pieces failed to meet 
In conclusion it may be said that the type of failure expectations. An examination of the fracture seemed 
illustrated in this article is not at all uncommon. to indicate that the failure was caused by rough 


Failures at keyways in side rods 


Fig. 1—Side view of a piece of a side rod, showing fatigue crack which started at the corner of the keyway; Fig. 2—The two faces 
of the break in the side rod, which is shown in Fig. 1; Fig. 3—Side view of fork on side rod, showing fatigue crack which started from the 
corner of the keyway; Fig. 4—Faces of the break of the side rod, which is shown in Fig. 3. The crack started in the corner of the key- 
Way at X; Fig. 5—A fatigue crack started in each corner of the keyway. The one at the left progressed across the full section, while the 
One at the right extended only a short distance; Fig. 6—Fractured ends of the side rod shown in Fig. 5. While not clearly shown on the photo- 
graph, this fatigue crack started in two places, X and Y; Fig. 7—Another fatigue crack in a side rod, which started in the square corner of 
the keyway at the left; Fig. 8—A fatigue crack which started in the sharp corner of the keyway; Fig. 9—This fatigue crack started from the 
Side of the keyway, rather than in the corner, and apparently was caused by rough machining. 
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machining, as indicated by tool marks. I was told that 
the fracture was a typical torsional one only, since the 
surface was ground smooth. An examination with a 
microscope, however, revealed that about one-half inch 
of the surface, which was hard to get at, was com- 
paratively rough machined; the tool marks could be 
plainly seen and the crack followed these marks. 

A careful check-up of failures would undoubtedly 
show that many of them are due to poor machining. 
The use of a little fillet, together with a better finish, 
would prevent failures in the keyway and cause the 
part to function successfully indefinitely. In general, 
fully 90 per cent of the failures are due to the lack of 
proper machining and finishing the parts in the first place, 
and to a lack of proper maintenance in the second place, 
and only about 10 per cent are caused by poor material. 


(To be continued) 


Frank W. Thomas— 
Morale Builder 


Readers of the Railway Mechanical Engineer over the 
past three decades—and there are not a few of them— 
recognize the A. T. & S. F. as one of the leaders in 
modern shop apprenticeship training. Frank W. 
Thomas, engineer of tests of the Santa Fe when John 
Purcell transferred him and assigned him to the build- 
ing up of the new apprentice training system in 1907, 
recently retired from service. Many tributes were paid 
to him by a large circle of friends and well wishers. 
A supervisor on the Santa Fe, noticing an announce- 
ment of Mr. Thomas’ retirement in the Santa Fe Maga- 
zine, was inspired to send up a letter about his own 
experiences, from which the following is quoted: 

“T learned of the apprentice system from a boy who 
had moved from our town out on the branch to the 
division point, and decided to try to get one of those 
jobs. I went before the mechanical superintendent and 
explained to him that I wanted a job and that about all 
his district lacked of being perfect was to hire me. And 
although shaking from head to toe I finally got the idea 
before him. They were not very particular in those 
days; in fact, they hired and fired regularly and I was 
hired as a machinist apprentice. 

“T received some instructions regarding various rules 
and regulations and safety matters and went to the tool 
room to work at the counter and, incidentally, to learn 
the names of the multitude of tools and also that switch 
lights are not filled with red oil and green oil mixed in 
equal parts to give the proper indication on the switch 
lights. 

“A course in school room work went along with the 
shop work and to make things interesting, the instructor 
announced that he was sending from time to time a few 
of the best drawings to Mr. Thomas. This stimulated 
a lot of rivalry among the apprentices and resulted in 
a number of very good drawings, which were always 
acknowledged by Mr. Thomas with suggestions that in- 
variably induced better work. 

“The courses of study were revised from time to time 
with a view of giving the best training possible and to 
build thoroughly from the ground up, so to speak. 

“About 1918 the first apprentice club was organized, 
with the idea of providing entertainment of the right 
sort for young men in the formative years. It was my 
privilege to be elected president of the first club and 
when we gave a ‘blow out’ invitations were mailed to all 
the higher officers of the mechanical department. Among 
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my souvenirs of those days is a letter from Mr. John 
Purcell, regretting he could not attend on the date set 
for one of the entertainments. 

“In the course of time apprentice activities branched 
out into athletics and the larger division points soon 
formed baseball, football and basketball teams. The de- 
tails of the various sports were worked out locally, but 
the guiding hand and the power behind the throne was 
none other than Mr. Thomas. Questions arose from 
time to time regarding the eligibility of players, etc., on 
account of the fact that some of the smaller shops wer 
forced to use men other than apprentices to complete a 
team. When these matters were put up to Mr. Thomas 
for a ruling, it goes without saying that he promptly 
handed out a decision that covered the situation from 
every angle, and some of them would have made Ken- 
esaw Landis and Will Hays look like a couple of ama- 
teurs. 

"Mr. Thomas' wonderful personality made many 
friends and it was always a pleasure to learn via the 
roundhouse grapevine that he would be in town for the 
day. He knew all the foremen and instructors by their 
first names and would go through the shops and round- 
houses never overlooking an opportunity to drop a little 
praise or comment here and there, that seemed to get 
results without any chafing at the collar anywhere along 
the line. 

"As I look back on the past I feel safe in saying that 
after one of Mr. Thomas' visits the morale of the place 
was up 20 points or more. His ability to keep up the 
morale of the apprentices to a high plane was instru- 
mental in retaining the boys in service until they rounded 
out their four years apprenticeship, and at the end oí 
that time they usually had acquired enough ‘horse sense’ 
to see the benefits of remaining in the service. 

“The pep in the apprentice organization made for a 
good safety record, and it was very seldom that any ap- 
prentice suffered a personal injury, and in many cases 
they led the field in the matter of the fewest personal 
injuries. A wonderful record when you stop to con- 
sider that in most cases the individual was performing 
the job at hand for the first time, it is a fact that when 
the morale of the men is up, the accidents are down. 

“Mr. Thomas set and maintained:a high standard in 
his work and his reputation for fair dealing and honesty 
easily distinguished him as a gentleman in every respect. 
He gave railroading the human touch and the Santa Fe 
will reap benefits for many years to come from the good 
work of Frank W. Thomas—Gentleman from Virginia.” 
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Changing а pair of passenger car truck wheels оп а drop pit—A great 
saving in time is effected in comparison with jacking up a car body 
and pulling out the trucks to change the wheels 
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Railroad Diesel Engineering" 


Iw general construction the gasoline and Diesel engines 
are nearly identical. The former, however, draws in its 
fuel in the form of a gas, the gasoline being vaporized 
and mixed with the proper quantity of air. This fuel 
mixture is then compressed and fired by an electric spark. 
The Diesel engine draws in nothing but pure air, and, 
after this pure air is compressed, the fuel is sprayed into 
the cylinders in a very fine vapor and fired by the heat 
generated by compressing the air. This method of intro- 
ducing the fuel is the fundamental difference between the 
two engines and is responsible for the much higher ther- 
mal efficiency of the Diesel engine. In the gasoline en- 
gine, the maximum compression of the gas fuel mixture 
must be low enough to guard against pre-ignition of the 
charge due to heat of compression. In the Diesel, the 
compression pressures may be much higher because only 
air is involved. The higher temperatures and pressures 
in the latter case result in greater efficiencies. This also 
means that the engine parts must be slightly heavier to 
withstand the higher pressures. 

The Diesel engine "grew up" as a marine engine— 
slow speed for direct connection to propellers and weight 
of minor importance. Few Diesel manufacturers could 
foresee sufficient field for the high-speed light-weight 
Diesel engine to warrant the high expense of develop- 
ment. The application of such engines to rail propul- 
sion, however, necessitated small dimensions and light 
weight and, with growing demand, such engines have 
been developed. The Westinghouse engine, the first 
commercial rail-car engine, weighed around 30 lb. per 
hp., which compared very favorably with contemporary 
gasoline engines of similar size, and was a long step 
forward. This development has been a contributing fac- 
tor toward the adoption of Diesel engines for rail pro- 
pulsion purposes. | 

Within the last four years, the Diesel engine has been 
given serious consideration by the railroads. It has 
proved its effectiveness as a source of motive power and 
has demonstrated that it will actually reduce operating 
expenses both in rail-car work and in switching work. 
The trend of the times has also been conducive to its 
adoption, especially in rail-car work. A period of in- 
dustrial stagnation always brings out radical ideas of all 
kinds, both politically and mechanically. New steels 
have been perfected; new methods of fabrication have 
been developed. New ideas of all kinds are rampant. 
The growth of air passenger traffic, even during the 
depression, has focused the attention of the public on 
aerodynamic construction and has had its effect on rail- 
road train construction. The public preference for fast 
service, as evidenced by the air traffic growth and the 
Stepping up of automobile speeds (40 miles per hour 
was fast road driving in 1925) has led some of the rail- 
toads to the conclusion that the provision of fast train 
service would be welcome, especially from Chicago to 
the western cities. Consideration of such fast trains led 
to the adoption of light-weight construction, streamlin- 
ing, articulation and the Diesel engine, since these fea- 

* This is the first part of a paper presented at the Massachusetts Insti- 
ne of Technology, March 16, 1936, dealing with the engineering consid- 

ons involved in the аррисаноп of Diesel railroad motive power to rail 


transportation problems. he remainder of the paper will appear in a 
Subsequent issue. 


pap Diesel electric engineer, Westinghouse Electric & Manufacturing Com- 
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tures bring the power requirements down within the 
range of present engine construction. 

The development of the modern streamlined passenger 
train may be definitely traced to rubber tires. The 
Michelin tire, as brought out in France for rail purposes 
and later tried in this country, necessitated light-weight 
car construction. To construct such light-weight cars, 
a new method of steel fabrication was developed in this 
country. With the increase in car weights and the con- 
sequent abandoning of rubber tires, the new fabrication 
methods were retained. This experience in light-weight 
construction and reduced cross sections of cars pointed 
the way for further combination of such construction and 
aerodynamic lines, which puts the power requirements, 
even for high speeds, within the range of Diesel engine 
capacities. Thus, the so-called high-speed streamlined 
trains which have been operated or are on order, are 
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Diesel-engine driven. As a matter of fact, increases in 
speeds of railroad trains are not as much a function of 
light weight construction and streamlining as of grades, 
curves and traffic hazards. The only difference between 
a light-weight streamlined train and a conventional train 
is in the amount of power required for propulsion, and 
the present steam motive power is adequate to pull any 
o train at as high a speed as these limitations will 
allow. 
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The transmission of power from a prime mover to the 
wheels of a locomotive or rail car has been the subject 
of a great amount of thought. Mechanical transmission 
from reciprocating steam engines is simple, and has been 
proven to be practical and reliable. Transmission of 
power from internal-combustion engines, however, is not 
as simple, since the prime mover cannot develop torque 
at zero speed. Among the systems proposed and. tried 
are: mechanical drive (clutches, change gears, univer- 
sal joints, etc.); hydraulic transmissions; pneumatic 
drive, and the electric transmission. 

The apparent simplicity of the mechanical system gave 
it an advantage during the early stages of self-propelled 
rail car and locomotive development. With the gradual 
increase in engine sizes and train weights, every oppor- 
tunity was afforded to develop such transmissions, and, 
as an actual fact, they were used with some success up to 
175 hp. engine sizes. In spite of the intensive develop- 
ment, such transmissions have not persisted in the larger 
engine capacities, and nothing spectacular has appeared 
to date to show a reasonable expectancy of results better 
than have already been found. 

Mechanical transmission involves a number of prob- 
lems which have not, as yet, been successfully solved for 
large horsepowers (above 150 hp.) and which are 
troublesome in even lower horsepowers : 

1—Transmission from a spring-borne body to a swivel truck. 

2—Transmission to an axle, one end of which may move up 
or down (with rail joint depression, etc.), and which has some 
lateral movement in the truck, as well as longitudinal movement 
in the journal-box guides. 

3—Engine mounting on the truck to reduce the problems of 
(1), result in high engine maintenance. 

4—Gear-shift transmission results in poor utilization of avail- 
able engine power. Thus, each time the gear ratio is changed, 
power must be completely removed and engine speed dropped to 
approximately half speed (and half horsepower), following which 
the engine must accelerate the load to regain full horsepower. 
This is often impractical with varying railroad grades and results 
in long operation in an uneconomical gear ratio. 

In spite of numerous attempts to use it, no hydraulic 
transmission has yet been found adequate for railroad 


24:47 Gear Ratio, 36" Wheels, 500 Votts | | 


{| | 
е е 
но 
ws A | | | | | yore 
SPINE: S7] p mm 
Ca 
ea $ Bai VehuntedField мр РА 
2701 70 
M lod KNIN ZA iL | а “ы 
$ so IN ГУД Анни |_| | | 
iss eee 
87 PEPA ЕЕ 
a Full Field 


Tractive Force - Pounds 


400 Volts 


600 


200 300 400 


Amperes 
Fig. 2 


500 


194 


Oil Electric Car: 2-400 Н.Р. Engines 
900 R.P.M. 2-Generators, 4-Motors 
| 24:47 Gear Ratio, 36" Wheel (Approx.) 


If all engine 
delivered to 


r were 
wheels 


|) 
mai: 
E 


№ [S [Parattel, Short Field 


ESS TES 
E РЕГ 
Е Е а Еа сева 
Eu EE 
ARI REGE И 


О 10 20 30 40 50 60 70 80 90 100 ПО 120 
Miles Per Hour 


Fig. 3 


Tractive Force- Thousand Pounds 
wo 


service. The main difficulties are due to low efficiency, 
high maintenance, oil leakage and emulsification of the 
oil. 
There have been numerous attempts to employ com- 
pressed air for power transmission purposes. The fact 
that these attempts have resulted in no extended use of 
this system speaks for itself. Other freak drives (such 
as combinations of steam and Diesel drives) have not as 
yet attained a commercial status. ` 

The only satisfactory system of power transmission 
for internal-combustion rail motive power is the electric 
system. The reasons for this are: 

1—Low maintenance costs as compared to other transmissions. 

2—Less physical labor for enginemen in control. 

3—Greater overall efficiency and engine power utilization. 
_4—Maximum tractive force and maximum speeds not a func- 
tion of the engine. 

5—Simple to apply power to multiplicity of driving axles. 

6—Operation of auxiliary apparatus is simple. 

7—Double-end or multiple-unit control is simple. 
DONE plant may be located in the most advantageous po- 
sition. 

9—Every engine has one or more critical speeds. These may 


be avoided by electrical transmission. 
10 Experience has proved the economy and reliability of this 
system. 


Essentials of Electrical Transmission Systems 


The essential elements of an electric transmission sys- 
tem are a generator driven by the engine, traction motors 
for driving the vehicle, and a control system for connect- 
ing the traction motors to the generator, reversing the 
direction of movement, and regulating the power output 
of the generator. The main generator is usually built 
with an auxiliary machine or exciter mounted on the 
same shaft to generate electrical energy for excitation 
and for auxiliary purposes. 

For simplicity of control, nearly all electrical trans- 
mission systems generate and use direct current at volt- 
ages (depending upon individual designs) from 600 to 
1,000 volts maximum, although the voltage may be se- 
lected to give the most economical design. Since the 
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power of the engine is constant and the tractive force 
(current) requirements of the traction motors are ex- 
ceedingly variable, the generator voltage must also be 
variable over a wide range. This is shown by Fig. 1, 
which is the characteristic of each generator of the New 
Haven's train, the “Comet.” The Diesel-electric gen- 
erator is normally a separately excited commutating pole 
machine, the armature being wound with Class B insula- 
tion. А differential series field is sometimes provided 
for regulating the load to match the engine capacity, but 
due to the size increase of the generator when this dif- 
ferential field is included, most designers prefer to have 
the load-regulating means external to the main generator. 
Another series field is provided in these machines to 
permit the main generator to act as a series motor for 
starting the engine, receiving its power from a storage 
battery. 

The mechanical connection of the generator to the 
engine may be made in several ways. The frame of the 
machine may be bolted directly to the engine crankcase 
or may be mounted on a common bed with the engine. 
The latter method appears to have some advantages over 
the former. Some of the early generators were of the 
two-bearing type, but it is now common practice to build 
single bearing machines with the armature supported at 
one end by the engine crankshaft. The coupling between 
the engine crankshaft and the generator armature may 
be rigid or have alignment flexibility, but rotational flexi- 
bility is apt to be dangerous because the resonant effects 
induced by the engine pulsating torque may set up severe 
stresses in the shafting. 

The traction motors used for Diesel motive power are 
of the series type, but differ to some extent from those 
used for electric trolley systems, in that the ratio of core 
losses and copper losses may be readjusted, because, with 
Diesel motive power, high currents and high voltages 
may not occur simultaneously within the power of the 
engine. This means that core losses higher than would 
be considered acceptable for trolley systems may be tol- 
erated if the resultant design permits a reduction of cop- 
per loss. This theory of design has resulted in motors 
having a high weight efficiency. As far as mechanical 
design is affected, the chief difference between the motors 
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for Diesel equipment and for trolley systems is that axle 
bearing sizes have been increased for the Diesel applica- 
tions because the additional weight of power equipment 
necessitates the use of larger axles. Fig. 2 is the charac- 
teristic curve of each of the traction motors as used on 
the “Comet.” While this motor is rated at 500 volts 
nominally, it may be noted that the generator develops 
nearly 800 volts and the motors operate at this voltage. 
Fig. 2 shows the effect of 400, 500 and 600 volts im- 
pressed across the motor, also the resultant increase in 
speed by shunting of the motor field. 

The actual performance of the equipment with a gen- 
erator having a characteristic as shown by Fig. 1 and 
two motors having characteristics as shown by Fig. 2 is 
shown by Fig. 3, this curve being plotted in terms of 
speed and tractive force. This same general shape of 
curve is characteristic of all Diesel-electric equipments, 
where the power of the engine limits the performance. 
It may be noted that since horsepower is the product of 
miles per hour and tractive force divided by 375, the full 
horsepower of the engine, if plotted, would be a true 
hyperbola. The deviation of the performance shown by 
Fig. 3 from that true hyperbola is due to variable effi- 
ciency of the electrical equipment with varying speed and 
current conditions. Another interesting point in connec- 
tion with this curve, as compared with a performance 
curve of motors operating from a constant potential trol- 
ley system, is that changes in gear ratio or in wheel 
diameter can change this performance but slightly over 
that portion of the curve below the full generator voltage, 
such changes only resulting from slight alterations in 
the efficiency of transmission. It may be noted that this 
curve is formed of four distinct parts, the first showing 
the motors to be connected in series across the generator, 
the second with motors in parallel, the third with the 
motors in parallel and their fields shunted, and the fourth 
portion is the same as the third except that the motors 
operate at constant voltage. 

It is customary to connect the traction motors in series 
during the early stages of an acceleration. By this ex- 
pedient, the current drawn from the generator is half of 
that required if the motors were connected in parallel, 
and thereby the losses in the generator are reduced. This 
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improves the equipment performance materially over the 
heavy tractive force range of an acceleration. 

Following an acceleration through from a start to full- 
speed running, the motors are first connected in series 
relation across the generator with the engine idling, after 
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which the engine speed is gradually raised at a rate suffi- 
cient to maintain the desired accelerating tractive force 
until full engine speed is attained. From this point, all 
further increases in train speed are accomplished by elec- 
trical changes. As the train continues to speed up (and 
consequently the motor current decreases), the generator 
field is increased to raise the voltage gradually so as to 
keep the engine fully loaded until full generator voltage 
is reached. At this point, the traction motors are con- 
nected in parallel relation and the generator voltage is 
decreased to half voltage, again being raised gradually to 
full value. The next operation is to weaken the traction 
motor field, which may be accomplished by connecting a 
non-inductive shunt across them, thereby increasing the 
current demand, which requires another drop and gradual 
increase in voltage. With full voltage attained under 
these conditions, the motors operate at constant voltage 
for any further speed increase. 


Mechanical and Electrical Transmission 
Comparison 


It may be of interest to compare the performance of 
a mechanical system of transmission, driving through 
gears, with that of an electrical system. In order to 
provide for variable ratio of engine torque to propulsion 
torque, it becomes necessary to build the gear drive with 
gear-ratio changes, and for mechanical reasons it is de- 
sirable to limit the number of such shifts to a minimum. 
This results in poor utilization of the available engine 
power. Reference to Fig. 4 indicates that each time the 
gear ratio is changed, power must be completely removed 
and the engine dropped in speed (and horsepower), fol- 
lowing which the engine must accelerate the complete 
train in order to regain full engine speed and horsepower. 
This is often impractical with varying railroad grades 
and may result in long operation in an uneconomical gear 
ratio. Comparing this with an electrical system of trans- 
mission (as shown by the dotted curve), it may be seen 
that the latter system corresponds to a geared system 
having an infinite number of ratios, and, although the 
efficiency of the drive may not be as high as that of the 
mechanical system, the general utilization of engine 
power throughout the range of train speeds is much 
better. The electrical system adapts itself exactly to the 
loads and to the grade conditions of the railroad. 


Auxiliary Details 


Among the items which form any complete Diesel- 
electric motive-power equipment for a car or locomo- 
tive are such auxiliary equipment as: 

1—Radiator cooling fans and drive. 

2—Air-brake compressors. 

3—A storage battery for engine starting, emergency lighting, 
and control, 

4—An auxiliary generator for the supply of auxiliary power, 
field excitation, and battery charging. 

5—A system of control for proper engine loading and for con- 
trol of auxiliary functions. 

Other auxiliaries are sometimes provided for special 
purposes, such as a train steam-heating plant and air- 
conditioning equipment. 

In most of the modern Diesel motive-power equip- 
ments the radiator fans are electrically driven. The 
motors operate at relatively constant voltage from the 
auxiliary generator whether the Diesel engine is idling 
or delivering traction power, except that they may be 
disconnected automatically or manually if the water or 
lubricating-oil temperatures fall too low for the best 
conditions of engine operation. 

The air compressors used for electric locomotives or 
cars are normally air cooled. For Diesel motive power, 
however, where a water cooling system is available, 
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water cooled compressors may be employed and may 
be mounted in a more convenient location because ven- 
tilation is not necessary.  Single-stage water-cooled 
compressors may be used for the higher-pressure and 
higher-capacity braking systems which would require 
two-stage compressors if air cooled. 

The capacity and voltage of the storage battery i: 
generally determined by the starting requirements oi 
the engine, although there are some cases where aiz- 
conditioning requirements have determined this size. 
In starting an engine the torque required to turn the 
engine initially with cold bearing surfaces determine 
the maximum current capacity, and the firing speed oí 
the engine fixes the minimum battery voltage. Ап 
800-hp., 12-cylinder Diesel engine requires а 54-cell 
lead battery of 235 amp. hr. capacity. 

The auxiliary generator or exciter is usually driven 
by the main engine, the frame being mounted on the 
bearing housing of the main generator and the arma- 
ture being pressed onto an extension of the main-gen- 
erator armature shaft. This construction eliminates the 
necessity of bearings for this machine. In some in- 
stallations this auxiliary generator has been driven bv 
a separate engine. The voltage of this machine is de- 
termined by the maximum voltage required for battery 
charging and its capacity by the auxiliary load con- 
nected to it. | 

The -air-brake systems used on Diesel motive power 
are fundamentally the same as are used on electric lo- 
comotives and cars. Some modifications and refine- 
ments have been incorporated in brake equipment for 
high-speed trains because of the wide range of speed 
through which such trains operate. 


Control Systems for Electrical Transmissions 


One of the most important design features in the pro- 
duction of Diesel electric railway drives is the system 
of control employed for proper utilization of the en- 
gine power. Among the factors which must be соп- 
sidered are: 

]—Engine power must be utilized to the fullest extent because 
the engine capacity which may be applied is necessarily limited. 

2—Control must not overload the engine, because this results 
in smoky exhaust and high engine maintenance. 

3—Application of power to the traction motors must be well 
regulated to prevent rough train operation. 

4—An adequate supply of power must be available for the 
operation of auxiliary equipment and battery charging. . 

In general, there have been three major systems o! 
control used in the past: 

1—Separate manual engine-speed control and manual variation 
of generator-field strength. 

2—Manual variation of engine speed and windings incorporated 
in the generating equipment for automatic variation of the main- 
generator voltage. . 

3—Manual variation of engine speed and external regulatinz 
means for varying the main-generator voltage in accordance vt 
the current demands of the traction motors. 

It may be noted that each of these systems includes 
means of varying the engine speed. It has been found 
advisable to operate the engine at its minimum permis- 
sible speed when propulsion power is not required, in 
order to reduce lubricating-oil consumption, fuel con- 
sumption, engine wear, and to minimize noise. Als. 
since it is not always necessary to operate the engine 
at full speed in order to obtain the power required to 
move a train, it has been found expedient to arrange 
the control system to obtain any intermediate speed be 
tween idling and full speed. 


Manual Load Regulation 


Manual variation of the main generator field to ob- 
tain maximum voltage permissible (within the power 
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«f the engine) for the varying traction-motor current 
<lemands theoretically gives excellent control of the en- 
gine power output, but requires considerable attention 
on the part of the operator and that he be located ad- 
jacent to the engine so that he may tell by the sound 
of the engine when it is being overloaded. This sys- 
tem, however, was found to have practical objections 
because the operator's duties required that his atten- 
tion be on other things. This led to the development of 
automatic loading-control schemes. 


Differential Control 


The early control systems of the gasoline-electric rail 
cars built subsequent to the war were based on the regu- 
lation of generator voltages by means of differential 
field windings. The first of these was a straight differ- 
ential field (carrying motor current) on the main gen- 
erator. The main disadvantages of this were the large 
increase in main generator size for a given output and 
its poor engine loading characteristics. When it is con- 
sidered that the volt-ampere curve of a generator for 
constant engine output must be hyperbolic (concave) 
in shape and that the regulation by such a differential 
field is convex in character, it may be readily seen that 
it is difficult to produce satisfactory engine loading ex- 
cept over a very small range of voltage. An improve- 
ment over this was brought out by Westinghouse in 
1925, wherein the differential field is placed on two poles 
only of a six-pole exciter. This means that the increase 
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Ta: Illinois Central placed in service in March an 1,800- 
hp. Diesel-electric locomotive built for freight transfer 
service. The main power plants consist of two 900-hp. 


Ingersoll-Rand Diesel engines with General-Electric elec- 
trical equipment including generators, traction motors 
and controls. The total weight of the locomotive is 342,- 
000 1b. 


in size of the rotating machinery made necessary by the 
use of the differential winding, is confined to a rela- 
tively small unit, and the total increase in generating 
equipment weight and cost is small. The chief feature 
of this design, however, is a generator output curve 
which is nearly hyperbolic in shape, resulting from the 
winding of the differential field on but two poles of the 
exciter and saturating these poles. Thus, if it is con- 
sidered that the separate excitation of the exciter is 
from a battery, it may be readily seen from Fig. 5 that 
the voltage generated in the exciter armature by the 
four unsaturated field poles is relatively constant, as 
shown by line AB. Also, voltage generated by the two 
saturated poles when no motor current flows, adds to 
this 4-pole voltage but is limited by the magnetic satu- 
ration of the pole pieces. Now, it is obvious that at 
some definite value of motor current flowing through 
the differential winding, such as at the point D, the 
flux through the two poles is zero, and therefore the 
resultant voltage lies along curve AB and that as the 
motor current increases, these poles again saturate in 
the reverse direction. With this design, the portion of 
the curve from F to E may be made approximately hy- 
perbolic in shape, and since this machine is used for 
exciting the main generator, this characteristic is reflected 
in the output of the power plant. This general idea is 
used in practically all modern differential control sys- 
tems. 
(To be continued) 


Locomotive 


The power plants are mounted on a welded, fabricated- 
steel underframe the principal members of which con- 
sist of four H-beam sections 24% in. deep, weighing 
120 Ib. per ft. The cab is of steel, welded, with radiators 
at each end for cooling the circulating water and oil 
from the engine. 

The entire locomotive is carried on two six-wheel 
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Illinois Central 171-ton, 1,800-hp. Diesel-electric locomotive 
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End view of the locomotive showing the cab and truck arrangement 


power trucks having Commonwealth cast steel frames. 
An interesting feature of these trucks is the fact that 
the draft gear is attached directly to the trucks. By this 
design pulling stresses are carried through the under- 
frame for only one truck. 


The Diesel Engines 


The Ingersoll-Rand Diesel engines are of the six-cylin- 
der vertical trunk-piston, single-acting type operating on 
the four-stroke cycle with direct fuel injection. The bore 
and stroke are 1434 in. by 16 in. They have a rated 
output of 900 brake hp. at 550 r.p.m. The engine sub- 
base is of welded steel construction and extends the 
full length of the engine housing forming the oil sump 
and support for the entire engine. The engine housing 
is a steel casting bolted to the sub-base and forms the 
main support for the crankshaft, camshaft and cylin- 
ders. 

Each of the six cylinders is a separate casting with 
integral water jackets, which are provided with eight 
hand-holes for cleaning. Cooling water enters the cylinder 
jackets at a point about two-thirds the distance from 
the bottom of the jacket to the top of the cylinder. 

The cylinder heads are constructed so as to incor- 
porate the inlet and exhaust manifolds. The adjoining 
sides of the heads are flanged and are bolted together 
with a metal-to-metal joint. One injection spray nozzle 
is held by clamps in each side of the head. The cylinder 
heads each contain one inlet and one exhaust valve which 
are actuated by push rods and rocker arms mounted on 
the heads. The valve actuating mechanism is completely 
enclosed and is lubricated by oil under pressure. The inlet 
valves are of low-carbon steel and the exhaust valves 
are of silchrome steel. Each valve has two coil springs. 

The crankshaft is a one-piece steel forging having 


198 


six cranks and seven main bearings. The crank pins 
are hollow and the crank shaft counterweights are se- 
cured to the butt end of each crank arm. The cam- 
shaft is driven from the generator end of the crank 
shaft through spur gears. The camshaft assembly in- 
cludes the governor gear, inlet- and exhaust-valve cams, 
fuel-pump cams and over-speed governor. 

One of the seven main bearings serves as a lateral 
thrust bearing. The connecting rods are forged steel 
machined all over. The piston-pin bearing is a bronze- 
lined bushing pressed into the eye of the rod. The con- 
necting rod bearings are interchangeable steel shells lined 
with babbitt. The pistons are one-piece steel castings 
with babbitt on that portion of the skirt below the bot- 
tom compression ring. The top of the piston is so con- 
structed as to form the combustion space. The piston 
pin is of the full-floating type and is located endwise 
by cover plates on the piston, held by a through bolt. 
Each piston is provided with five compression rings 


Top view of the six-wheel truck showing the traction motors, spring 
arrangement and brake equipment 


above the pin and two ventilated oil-drain rings below. 
The engines are equipped with six Bosch fuel-injec- 
tion pumps which deliver properly timed and measured 
quantities of fuel to the cylinders. The fuel injection 
pumps receive fuel at low pressure from a header ex- 
tending along the engine. Each pump delivers fuel at 
high pressure to the two spray nozzles of the cylinder 
which it supplies. Тһе spray nozzles, each having à 
single orifice, are located on opposite sides of the cylin- 
der head and direct the fuel into the combustion space. 
The speed of the locomotive is controlled from the 
operator's position at either end of the locomotive Буа 
manually operated throttle, which is mechanically con- 
nected to the oil-engine governor. A Woodward gov 
ernor, driven by bevel gears from the camshaft, con- 
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trols the engine speed through a mechanical connection 
to the fuel injection-pump control shaft. 

The connection between the engine and generator is 
a flexible coupling of the laminated-disc type which takes 
care of any angular misalignment between the engine 
and generator. The weight of the armature is divided 
between the flexible coupling and the generator bearing. 

All moving parts of the engine are lubricated by a 
pressure-feed system supplemented by splash and sprays 
from the pressure-lubricated parts. The lubricating-oil 
supply is stored in the sump of the engine sub-base. 
Oil pressure is regulated by a spring-loaded relief valve 
in the oil piping between the engine and the cooling 
radiators. A lubricating-oil safety switch, wired into the 
electrical control circuit is provided to stop the engine 
in case of loss of oil pressure. 

The engine cooling water is circulated by a centrifugal 
pump located at the front end of the engine which de- 
livers cooling water to the cylinder heads, and thence to 
the radiators. From the radiators the water is piped 
back to the circulating pump. 

The engine is started electrically by motoring the 
generator from energy supplied by the storage bat- 
tery. While this is being done compression in the engine 
cylinder is released by a mechanism which holds the 
exhaust valves off their seats. 

A centrifugal-type over-speed governor is driven from 
the camshaft and operates on a safety switch wired into 
the electrical control circuit. 


General Characteristics 


Total weil?’ oasis Se e eS Via GÓC IEEE RIP TE 342,000 Ib. 
Weight, per: axle. is coc oversee DP ERR court ue ro vere) 57,000 1b. 
Tractive force, continuous at 13.8 m.p.h............. ... 38,800 Ib. 
Tractive force, one hour, speed 12 m.p.h.................. 44,400 1b. 
Tractive force, 30 per cent adhesion, speed 3.7 m.p.h.......102,600 Ib. 
Макаш 50600 0 o conste een ве 60 m.p.h. 
Length, between coupler knuckles.. ..60 ft. 0 in. 
Total wheel base........:.. eese ..48 ft. 0 in. 
ТУСОВОК ал tem eu биг» Adee deb ee 37 ft. 4 in. 


ИШ ) Wheel: T o. V 53s аж ика erret Rare stel neas 11 ft. 0 in. 
Truck wheel centers 5 ft. 6 in. 
Whed dimer 2.52.5 аьа 39 in. 
Width over cab side sheets 10 ft. O in. 


77. Ре 15 ft. 2 in. 

О: clave cate ое epe dre ety uh S I CEPR 5 ft. 10% in. 
Capacity “of. ‘fuel: oil reservoir... os oe rrr me 1,150 gal. 
Capacity of lubricating oil reservoirs, (one engine)........ 200 gal. 


The over-speed safety switch contacts are connected 


‘in series with the lubricating-oil safety switch and a shut- 


down solenoid, which is mounted on the governor hous- 
ing. When all of the contacts are closed and the elec- 
trical circuit is complete, the solenoid is energized and 
allows the fuel-injection pumps to be under governor 
control. Opening any of these contacts, or failure of 
the circuit will stop the engine. 


Electrical Transmission 


The two engines are placed side by side in the cen- 
tral portion of the cab and a traction-type direct-current 
generator is directly coupled to each of the engines, 
with a 125-volt constant-voltage auxiliary generator car- 
ried on an extension of the main generator shaft. 
Mounted on top of the auxiliary generator and belted 
to the main shaft is an exciter set which is used ex- 
clusively for supplying variable current to the main- 
generator fields. A flexible coupling is used between the 
engine and the main generator. 

The traction motors are type GE-716, with a maxi- 
mum gear reduction of 62 to 15. "The design permits a 
maximum locomotive speed of 60 m.p.h., calling for a 
motor speed of 2,140 r.p.m. The motors are of the 
usual single-geared traction-type, the one side carried 
on the axle and the other supported by a flexible nose 
suspension on the truck transom. 

Double-end General Electric Type P control equip- 
ment is provided, arranged for single-unit operation. 
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One of the Ingersoll-Rand 900-hp. engines 


Should one of the engines be shut down, it is still pos- 
sible to obtain maximum tractive force and thus to handle 
the usual weight of train, but at reduced speed, by cut- 
ting out the unused generator. 


Auxiliary Equipment 


The auxiliary generator providing 125 volts at all en- 
gine speeds, from idling to full speed, supplies power for 
the radiator-fan motors, traction-motor blower sets, air- 
brake compressors, lighting circuits, cab-heater motors, 
battery charging and excitation for the exciter. 

'The equipment in the main cab, in addition to the gen- 
erating sets, includes two traction-motor blower sets, one 
for each truck, and two air compressors. The ventilat- 
ing air is carried through a duct above the truck, which 
has a sliding connection above the air inlet to each motor. 
Underneath the cab is a 1,150-gal. fuel tank, the storage 
battery and the air reservoirs. 

At each of the operating positions there is a throttle, 
master controller, gages, instruments, switch panels for 
the various auxiliaries and the usual air-brake equipment. 

The cooling system consists of a three-sided radiator 
mounted in front of each operator's position, with a ver- 
tically mounted motor-driven propeller-type fan for ex- 
hausting the air upward from the radiator compartment. 
A feature of this equipment is the provision for circulat- 
ing the water in the two radiators in series, thus equaliz- 
ing the water temperature in the two engines. One of 
the three sides of the radiator compartment is used for 
cooling the engine lubricating oil, each engine being pro- 
vided with a separate oil-cooling system. 

The locomotive was built, equipped and tested, for the 
Ingersoll-Rand Company at the Erie Works of the Gen- 
eral Electric Company. 
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EDITORIALS 


Open the 
Floed Gates! 


The mechanical department activities on a railroad are 
not only widely diversified, but are spread over great 
areas. As compared to more concentrated industries, 
only a comparatively thin line of supervision is main- 
tained. 

It is essential, therefore, if the best results are to be 
obtained, that the foremen and supervisors cultivate 
unusual administrative ability. While it is true that 
some of the forces are concentrated in considerable 
numbers in the back shops, even there the number of 
men per foreman is relatively large. In a car repair 
yard, in an enginehouse, or in similar operations, the 
forces are scattered over considerable areas. The wise 
foreman, and the one who possesses real executive tal- 
ent, will use his best efforts to draw out and stimulate 
the special abilities of the men under him. Only in 
this way can he make a real success of his work. 

Too frequently management overlooks the fact that 
a master craftsman may not possess leadership ability, 
and because men unfitted for such tasks have been pro- 


moted to positions of responsibility, the efficiency and . 


effectiveness of a department may be seriously ham- 
pered. The boss cannot know everything about the 
detailed operations of his department. Only by getting 
the loyal and intelligent co-operation and support of 
every man under him, can he secure the best results. 

If a boss is a "small" man, if he grabs off credit that 
belongs to others, he soon shuts off such sources of 
information and improvement and his department 
makes a poorer showing than it should. If, on the other 
hand, he frankly gives credit to his men for the good 
suggestions and the good records they make, he be- 
comes a bigger man, and, with the enthusiastic co-oper- 
ation of his subordinates, will establish new and better 
records of performance for his department. The trouble 
is that the "small" man cannot recognize that he is 
standing in his own light when he “hogs” the credit 
for suggestions made by others. 

One of the most successful superintendents of motive 
power who ever served on an American railroad was 
Robert Quayle, of the Chicago & North Western. He 
insisted that the prime reason for his success was the 
fact that he invariably picked men as his assistants who 
were bigger than he was. Among his assistants at 
various times were Edwin M. Herr, who later went to 
the Northern Pacific as the head of its mechanical de- 
partment, became general manager, then went to the 
Westinghouse Air Brake Company, and finally was 
president of the Westinghouse Electric & Manufactur- 
ing Company. Waldo H. Marshall, another of his 
assistants, later went to the Lake Shore & Michigan 


200 


Hr it „ГЫ И 


Southern as superintendent motive power, advanced to 
the position of general manager, and then became presi- 
dent of the American Locomotive Company. George 
R. Henderson was still another of his associates. 

The railroads today are in a precarious condition. 
They have been subjected to the most severe regula- 
tion and have had their hands unfairly shackled in 
fighting their competitors. Now, in the decision in the 
eastern passenger rate case, the Interstate Commerce 
Commission is, in effect, attempting to take over man- 
agerial functions. 

We have a large faith in the future of the American 
railroads, but it will depend upon real leadership on 
the part of all the officers and supervisors. The rail- 
roads must have the best efforts of every employee. 
Unfortunately, progress is being held up in many places 
by peculiar and narrow conceptions on the part of offi- 
cers and foremen in dealing with the human element. 

Men will always respond with the best in them if 
they are properly encouraged and directed. That the 
flood gates can be opened up has been demonstrated in 
the past by leaders who were big enough to listen to 
the suggestions of men under them and give proper 
credit for those suggestions which proved effective and 
really worth while. This at least is a large factor in 
successful management, either of a gang, a shop, a 
department, or the railroad as a whole. 


Air Conditioning 
Summarized 


On page 184 of this issue appears a table which is a 
summary of data published in the February, 1934, the 
December, 1934, and the March, 1936, issues of Rail- 
way Mechanical Engineer on air-conditioned cars. 

The first three columns in Table I show that at the 
end of 1933 there were 648 air-conditioned cars in 
service. In the following year 1,872 more were added 
and in 1935 there were 3,347 more, bringing the grand 
total up to 5,867 by December 31, 1935. At the end 
of 1933 about 38 per cent of the cars were Pullmans. 
In 1934 this increased to 62 per cent. Air condition- 
ing was initiated by the railroads, but the Pullman 
Company realizing. its desirability for de luxe equip- 
ment proceeded to install it at a much greater rate 
than the railroads. At the end of 1935 the Pullman 
percentage had dropped to 55 indicating that the Pull- 
man Company was getting a large part of its cars 
equipped and that the railroads as a whole were be- 
ginning to broaden the field of application as applied 
to railroad-owned cars. 

During the period from December, 1933, to Decem- 
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ber, 1935, the percentage of ice-activated cars declined 
from 46 to 34. During the same time the percentage 
of compressor type systems increased from 48 to 53 
and the steam-ejector installations increased from 6 to 
13 per cent. 

The data so far available can not be depended upon 
to indicate future trends, but it would appear that the 
ice activated cars were installed to meet demands quickly 
with a minimum first cost and that the compressor and 
steam-ejector systems have now been developed to a 
point at which they will limit the application of ice- 
activated systems and probably replace some of those 
now in service. It also appears that the railroads can 
be expected to broaden the application of air condi- 
tioning to include almost all types of passenger-train 
cars. There are now nine times as many cars equipped 
as there were at the end of 1933 and the bulk of the 
total does not consist of special service cars but rather 
of 2,404 sleepers and 1.122 coaches. 


Light Weight 
And Safety 


The idea that the new light-weight passenger equip- 
ment will actually operate without falling apart and so 
is safe when operated by itself is gradually being ac- 
cepted by railroad men. The question still persists, 
however, as to what will be the result should collision 
occur between a train of light-weight equipment and 
one of conventional heavy rolling stock. 

It may be stated at once that weight and strength 
are not necessarily synonymous terms. Where light- 
weight trains or coaches are designed to meet the same 
strength requirements as are the conventional heavy 
cars, the lighter cars for all practical purposes are 
stronger than the heavy cars. This is because both 
the energy stored in a moving vehicle and its momen- 
tum are directly proportional to the weight. 

In the case of a head-on collision between two trains 
of equal weight moving at equal speeds, both trains are 
suddenly stopped and their total energy of motion ab- 
sorbed either through distortion or failure of the parts 
of the structures. If one train, equal in weight to that 
opposed to it, is moving at a slower speed or, moving 
at the same speed, is lighter than the opposing train, 
it will store less energy and the amount of energy to 
be absorbed during the impact of collision will be re- 
duced accordingly. Assuming that the structures as a 
whole do not fail, the surplus energy of the heavier or 
faster train will appear in a reversal of the motion of 
the lighter or slower train and the continuance of both 
at a reduced velocity. 

If the time interval during which the impact pressure 
Prevails is essentially the same in the case of a col- 
lision between a heavy and a light train as between two 
heavy trains, the force of the impact will be directly 
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proportional to the weight of the lighter train (force 
times time equals mass times velocity). In the case 
of a rear-end collision between two trains of unequal 
weight, the change of momentum (mass times velocity) 
following the impact will be the same irrespective of 
which of the trains is struck and will be less than as 
though both were equal in weight to the heavier train. 

It is evident, therefore, that a reduction in weight of 
either one or both trains involved in collision impacts 
effects a reduction in the destructive force of the im- 
pact as well as in the energy which must be absorbed. 
The smaller inertia of the light-weight cars or train, 
however, will tend to subject such equipment to more 
violent changes of velocity than the heavier equipment 
will experience. This may, in some cases, increase 
the destructiveness of the collision to the lives of the 
passengers in the lighter cars, although a question of 
degrees of violence of movement in such cases is some- 
what academic. On the other hand, the higher ratio 
of strength to inertia of the light-weight cars will tend 
to reduce cases of telescoping, which frequently occur 
both in head-on and tail-end collisions of passenger 
trains made up of heavy rolling stock. 

On the whole, from the standpoint of safety the 
sooner and the more extensively passenger-car weights 
are reduced without reduction in the strength of the 
design, the safer the equipment will become when ac- 
cidents occur. 


Burlington Experience 
With Zephyr Trains 


Many lessons of unusual interest and importance may 
be learned from the experience of the Chicago, Burling- 
ton & Quincy with four Zephyr light-weight, high- 
speed trains which have accumulated a total of about 
1,000,000 miles up to April 30, 1936, according to an 
article by President Ralph Budd published in a recent 
issue of Civil Engineering. 

Regarding speeds and schedules, President Budd said 
that the Twin City Zephyrs, operating at maximum 
speeds of 90 to 95 m.p.h. and at an average speed of 
66.3 m.p.h. for the 431 miles between Chicago and St. 
Paul, Minn. (including six stops), are usually on time. 
This statement also applies to the Mark Twain Zephyr 
and to the Zephyr which operates on the Lincoln- 
Omaha-Kansas City run. In fact, all four trains have 
made their schedules 94 per cent of the time, which 
may be compared with 60 per cent for other passenger 
trains on comparable runs. These other trains, how- 
ever, have been. no more than 30 min. late 90 per cent 
of the time. 

In response to the inquiry regarding any defects or 
weaknesses which have developed, Mr. Budd said, 
“No structural weaknesses or defects of any kind have 
been disclosed upon continuous and careful inspection. 
Normal maintenance has been followed. For example, 
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wheels have been changed and turned; pistons have 
been renewed; fuel injectors have been replaced and 
somewhat improved. Structurally the cars have proved 
faultless . . . The availability for service of the four 
trains has averaged 97 per cent. This high availability 
is attained by careful inspection and by replacing the 
parts that wear out on a definite schedule. On our 
modern high-speed passenger engines, experience has 
demonstrated the necessity of establishing a mileage 
limitation on main driver axles. We were of the opin- 
ion that this might be found desirable in connection with 
the motor axles of high-speed Diesel-electrics and we 
are making periodic examinations of our motor-driven 
axles.” 

The four Zephyrs now in regular operation have ex- 
perienced nine grade crossing accidents, having struck 
four automobiles, one truck and one road grader, and 
been run into by two automobiles and one truck. They 
have run down many animals, including cattle, horses 
and mules, on the track between crossings. .^ study 
of the 10 months’ period ending January, 1936, indi- 
cates, however, that the Zephyrs had somewhat fewer 
accidents per million train-miles than other passenger 
trains. The vehicles struck by Zephyr trains have been 
demolished or badly damaged, but no damage has been 
done to the Zephyrs in any of the highway crossing 
accidents beyond scratching and denting the stainless 
steel covering, and the trains have always continued 
on their runs and made scheduled time. In the only 
accident involving another train, the Mark Twain col- 
lided at a speed of about 20 m.p.h. with a string of 
Pullmans at a cross-over in the St. Louis yards on 
March 1, 1936. One of the Pullmans was completely 
derailed and the front trucks of the Zephyr derailed, 
but it sustained no damage beyond some scratches; 
none of its 61 passengers was injured, and the train 
made its regular run the next morning. 

As regards safety, Mr. Budd said that the Zephyrs 
are strong, free from noticeable vibration, have a low 
center of gravity, hold the rails remarkably well and 
are easy on the track. The great strength of the stain- 
less steel construction provides a high degree of pro- 
tection, and he points out that the light weight of the 
train contributes to safety by permitting relatively short- 
distance stops to be made from high speeds. It should 
be pointed out that within the capacity of the brake 
shoes to dissipate energy without exceeding the break- 
down temperature of the brake-shoe material, the short- 
ness of the stop is not directly limited by the wheel 
load. 

The patronage of the Zephyrs has exceeded expecta- 
tions, and, in fact, during last July and August approxi- 
mately 5,000 persons could not secure accommodations 
on the Twin Zephyrs, each of which has seats for 70 
passengers, plus 15 seats in the dining section, and 
makes a round-trip daily between Chicago and the Twin 
Cities. Regarding the cost of operation of the Zephyrs, 
Mr. Budd said, "The cost of operation for 640,942 
miles, up to December 31, 1935 (latest data avail- 
able), was 31 cents per train-mile. This includes every- 
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thing except depreciation and track maintenance and 
includes an accrual for power-plant maintenance. It 
seems safe to say that the cost of operation is sub- 
stantially less than half that for a conventional train 
of the same capacity at the same speeds. Actual cost: 
for the Zephyrs and the best estimate for comparable 
steam trains are shown in the table: 


Zephyr Steam 

trains trains 

Maintenance of power plant or locomotive.. $0.0504 $0.1830 
Maintenance of {гаїп..................... 0.0399 0.1020 
Cost of fuel oil or соа1.................... 0.0139 0.1085 
Cost of lubricating oil and water.......... 0.0093 0.0140 
Wages of сгем........................... 0.1735 0.2240 
Train supplies and expenses.............. 0.0271 0.0640 
Total DEDE E T ERES $0.3141 $0.6955 


Comparative riding qualities, Мг. Budd says, are 
difficult to judge, owing to the higher speeds used, but 
the articulated construction gives certain marked ad- 
vantages, including the elimination of side motion at 
the couplings. This feature, together with the low 
center of gravity, provides smooth and quiet perform- 
ance at high speeds, especially on curves. The con- 
tour of all the wheels, except the power-truck wheels, 
have been modified so that they now have cylindrical 
instead of conical treads, and this seems greatly to im- 
prove the riding comfort on light-weight trains. On 
account of the light axle loads, the life of wheels, even 
at high speeds, has been satisfactory, the average life 
being 58,844 miles for the 36-in, power-truck wheels, 
and 56,490 miles for the 30-in. trailing-truck wheels. 
The efficacy of the cylindrical wheel tread as a means 
of removing unpleasant lateral oscillations from the 
riding of the trains has been demonstrated on other 
light-weight equipment as well as on the Burlington 
articulated trains. 


In regard to the question of whether or not this type 
of train will take the place of other trains, Mr, Budd 
said that some additional conventional steam trains will 
undoubtedly be replaced by relatively small light-weight 
streamline trains, but the extent of this replacement is 
uncertain. In the case of small local trains where it is 
not imperative to interchange cars with other trains 
or to pick up or set out cars, the maximum economy, 
comfort and capacity are obtained by light-weight con- 
struction, combined with Diesel power. For larger 
through trains he says that interchangeability of cars 
is a necessity and some modification of the articulated 
construction seems essential. The modification sug- 
gested by Mr. Budd has already taken tangible form 
in the two 10-body-unit trains now under construction 
for the Burlington. Each train will consist of six cars 
(independent vehicles). The first two will each .соп- 
sist of a single body unit; the next, of three articulated 
body units; the two following of two articulated body 
units each, and the last, of a single body unit. Each 
of the trains will thus have 16 trucks as compared with 
11 had it been a completely articulated unit, or with 
20 trucks had each body unit been a separate car. 
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THE READER’S PAGE 


British Post Office 
Tube Railway 


To THE EDITOR: 

I quite agree that ““Marinac’s” cartoons may have con- 
siderable attraction for many of your readers. But where 
does he unearth some of the information published in 
connection with these "Rail Oddities’? Consider, for 
instance, the one on page 43 of the January Railway 
Mechanical Engineer. In the description on page 44, it 
is stated that “. . . the train starts off with its load, which 
is sometimes as much as 300 tons." In an apparently 
authoritative article on The Post Office Tube Railway, 
contributed to an English publication by the engineers 
of the British Post Office, the trains are said to be com- 
posed of two or three vehicles, each carrying a load of 
1120 1Ь., or one-half of an English ton. A descriptive 
note in '"Whitaker's Almanack” for 1927 places the 
maximum carrying capacity of the railway at “45 tons 
of mails per hour in each direction". Perhaps 300 tons 
represents the total amount of mail handled through the 
subway in the course of an average day. 

Ws. T. HOECKER. 
[Mr. Hoecker’s surmise seems to be correct —Editor.] 


“Jim Evans’? 
Finds a Backer 


To THE EDITOR: 

In the April Railway Mechanical Engincer an article 
appears on the Readers’ page signed “A Car Foreman” 
in which “Walt Wyre” and his “Jim Evans” are taken 
to task for their apparent mismanagement and poor 
judgment and control of the roundhouse foreman’s job. 

After careful perusal of the car foreman’s letter it is 
evident that he has never had any roundhouse experience. 
There is no comparison between a car job and a loco- 
motive job. To the average locomotive employee a 
loaded seventy-ton car would be a toy compared to a 
modern locomotive ready for service and weighing over 
400 tons. He says that the “head end” think they are 
the whole railroad, and goes on to say that the locomo- 
tive and crew are just added expense to the road. Let 
him try throwing the engine out of his automobile. He 
will eliminate the expense of gas and oil and engine re- 
pairs but unless he can coast down hill all the way or 
use a sail for power he won't get very far. 

I did not notice that Jim Evans had done any cry- 
ing оп anyone's shoulder. As the emergencies devel- 
oped he just put his shoulder to the wheel and kept 
things rolling along. By the way “A Car Foreman" 
writes I imagine he holds one of the few snap jobs that 
may still be left on the railroad. Wait until the effi- 
ciency engineers find his hiding place and trim his gang 
down so that even some of the bone is whittled away. 

There is a feeling expressed in his letter which I 
think has a great deal to do with some railroad in- 
efficiencies today. That is an inter-department rivalry, 
which is not healthy constructive criticism but more like 
the opinion of a competitor. Attend a supervisor's meet- 
ing and you will soon get the idea. There is a great 
deal of talk about cooperation between the various de- 
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partments; you leave the meeting all enthused and start 
"cooperating," but you soon find yourself on the giving 
end only. It appears to be a single track with one-way 
operation only—that is away from you, no returns. 

` What is needed is a closer relationship between the 
various departments. Cooperation is O.K., but there are 
no teeth in this kind of mutual agreement; many men 
must have a penalty hanging over their heads before 
they will perform certain classes of duty. 

There is much talk and argument regarding railroad 
consolidation. The railroads as a whole do not need to 
be consolidated, but as I see it the various departments 
in each railroad should have a closer coordination with 
each other. To show what I mean, draw up a chart of 
the organization of any large railroad system and aíter 
completing this family tree, trace back any branch and 
note how far back you have to go before you reach the 
connecting link with any other department. It is gen- 
erally so far away that effective contact to bring about 
cooperation is out of the question. The supervisor on 
the job has his feet in the mud while the connecting 
link at the top of his branch has his head in the clouds. 

I would like to congratulate the car foreman on his 
optimism and good management as expressed in his let- 
ter, but would ask him to show a more sympathetic 
attitude to his brother railroader in the roundhouse. We 
are both essential cogs in the great railroad machine, and 
must work together in true harmony in order that rail- 
roading may continue to prosper and live up to its tradi- 
tions. 


RouNDHOUSE FOREMAN. 


Spot-Welded 
Gondola Car 
To THE EDITOR: 


With reference to your question following Mr. Have- 
meyer’s letter on page 154 of the Railway Mechanical 
Engineer for April, 1936: 

On page 853 of the Railway Review for December 
14, 1918, you will find an illustrated description of a 
spot-welded gondola car built for the C. B. & Q.Railroad, 
by the American Car and Foundry Company, at St. Louis, 
in November, 1911. .The following paragraph is quoted 
from the Railway Review article: 

“Owing, however, to the inaccessibility of some of the 
connections and to the use of a considerable number of 
castings, as in the case of the door hinges, etc., only 
about 85 per cent of the fabrication was effected by 
means of the welding machine, rivets being resorted to 
for the remainder. In the underframe, welding was 
used on the center sill and cross-brace cover plates, and 
in the end sill and the body-bolster assemblies. With the 
exception of the ladder irons, it not being desired to 
risk human life by attaching them by a process admit- 
tedly experimental, the entire superstructure was as- 
sembled by the spot welding process.” 

At the time the article was published, the car had 
been in every-day service for seven years and was said 
to have made a very creditable record. 


WirLiAM T. Hoecker. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Jim Evans Liked in England 


I might add that the. stories concerning Evans, the round- 
house foreman are much liked; they make a very good leavening 
to a thoroughly practical journal.—From an English correspon- 
dent. 


Blowing Down Locomotive Boilers 


Railway conditions in England are so different from those in 
America that the solution of problems in some instances is not 
necessarily the same in each country, but on other matters an 
interchange of information is certainly beneficial. Take, for 
instance, the vexed question of blowdown for locomotive boilers; 
there is considerable variation in ideas as to whether continuous 
or intermittent blowdown is best, and as to whether the blow- 
down should be taken from just below water level or from just 
above the foundation ring. 


Treating "Em Rough 


I heard the following in a certain factory the other day: 

"Well! How in did you come to do it, eh?" 

“Well, Mr. Smith, it was like this. I thought you said——.” 

"Thought! You thought? Who the hell pays you for think- 
ing? You're not supposed to think. I'm here to do the thinking. 
You've made a nice mess of things and I'll attend to you a little 
later. In the meantime go back to your work." 

Then turning to me, he said, "That's the way to tell it to 
them." 

I don't think so. But I wonder if there are any of these 
foremen left on the railways, who'd tell a man he was not sup- 
posed to think. I'm happy to state this was not a big shop, but 
a so-called high production outfit, and I don't think my foreman 
friend likes me any more. 


Education—Not Repression! 


There can be no question that the events of the past seven 
years have left many railroad men in such a state of mind that 
some stimulus is needed to liít their vision above and beyond 
the daily round of humdrum tasks, to inspire clear thinking 
and to develop a broader viewpoint. Now that we are begin- 
ning to emerge into the light again, your unqualified support of 
the minor mechanical department associations is certainly a well- 
timed step in the right direction. You are particularly to be 
commended for openly opposing those who intimate that the 
members of the smaller associations have sometimes talked too 
much without being fully conversant with all phases of their 
subject. Such happenings have been too rare to serve as a 
pretext for condemning the associations. To be sure, infalli- 
bility is not a characteristic of human nature. Occasional inad- 
vertent indiscretions and errors will always be committed, even 
by those charged with formulating the broader policies of rail- 
roading. The remedy for these offenses is education, not 
repression. 
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Patent Medicine Stuff 


There was a time in the darkest days of the depression when 
I thought the advertisers were going to have to resort to testi- 
monials and sworn before a notary stuff in order to get the 
doubtful ones to make a purchase. After all, you know there 
is nothing like testimonials to sell things—kidney pills, patent 
medicine or your favorite brand of indispensable cigarettes. 


If Mechanical Associations Are 
Discontinued— What! 


If the minor mechanical associations are not to be revived, 
then something else must be devised to take their place. Rail- 
way mechanical engineering is in itself a distinct profession, 
actively practiced by a large body of able and intelligent men. 
Under the conditions prevailing in this age, these men cannot 
remain indefinitely without a forum for the discussion of their 
problems, the interchange of ideas, and the diffusion of mutual 
inspiration. Some consideration might be given to the formation 
of an organization similar in scope to the Institution of Locomo- 
tive Engineers, which has attained high prestige in Great Britain 
and elsewhere. Its meetings are held frequently in various 
centers, in addition to London. The papers cover the entire 
range of activities of the mechanical department, and the dis- 
cussions, stimulated by the circulation of advance copies of the 
papers, are every bit as valuable as the papers themselves. There 


are several grades of membership, embracing all occupations 
from apprentice to chief mechanical engineer. 


2 EF LERNEN USES. 
LAND RAIL SKIFF/ KENT, ENGLAND 


For explanation see page 224 
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With the 
Car Foremen and Inspectors 


Upholstery Work at 
Beech Grove Shops 


A large volume of more or less routine operations in 
cleaning, repairing and rebuilding passenger car seats, 
as well as making new seats, is completed annually in 
the upholstery department of the Big Four passenger-car 
shops at Beech Grove, Ind. 

This department, located on the second floor of the 
mill-room building, is spacious, well lighted and equipped 
to produce an unusually satisfactory output, both from 
the standpoint of quantity and quality. Contrary to usual 
practice, the efficient line-up of tanks, drainboards and 
scrubbing equipment for cleaning the seats is located in 
one end of the upholstery department itself. In addition, 
this department has been provided recently with a mod- 
ern hair-picking machine which can be operated without 
producing objectionable dust, owing to an effective ex- 
haust hood and pipe installation. All of the operations 
in connection with the reconditioning of passenger-car 
seats, with the exception of air blowing, are thus concen- 
trated in a single room where they can be more readily 
supervised and the labor of handling minimized. 


Cleaning Cushions 


After being removed from cars in the coach shop, seat 
cushions and backs are piled on trailer trucks and taken 
to the large wood dusting-table, just outside of the mill- 
room building, where as much dust and dirt as possible 
are blown out, using a hose and straight pipe nozzle, with 
air at the shop-line pressure. Still carried on the trailer 
trucks, the seat and back cushions are moved into the 
shop and up the elevator to the cleaning position in the 
upholstery department. Here they follow practically a 
straight-line movement. They are dipped in a cleaning 
solution, placed on a drainboard for a few minutes, 
passed through a rotary brushing machine, dipped in a 


The rotary-type hair picker is pro- 

vided with an effective dust ex- 

haust system and with a well 
guarded motor belt drive 
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dyeing solution if necessary, again placed on a drain- 
board and finally are loaded in a special cushion wagon 
for movement to the dry room. 

The cleaning solution is a mixture of about 1:16 pt. of 
renovating cleaner to 40 gal. of lukewarm water. The 
rotary swing-type brush, belt-driven from an overhead 
electric motor, is used to make several passes over the 
cushion and spin out all oil, dirt, soot and grease. The 
dye tank is filled with 30 gal. of water and slightly over 
a quart of dyeing solution. This solution is brought to 
a boil and allowed to simmer while the cushions are 
being dipped. Both the cleaning and dyeing tanks are 
metal lined and the metal-covered drainboards are ar- 
ranged to drain back into their respective tanks. 

The dry room, into which the cushions are moved on 
the special wagon, is heated by steam pipes in the usual 
manner and insulated with 14-in. sheet asbestos in the 
sides and 6 in. of plastic asbestos in the roof. With a 
temperature of about 200 deg. F. in this dry room, the 
cushions are thoroughly dried in from two to three hours. 
Using the method and equipment described, one man can 
clean approximately 115 car sets, ог 63 seat cushions 
and 63 backs in eight hours. 


The Upholstery Shop Facilities 


The steel cushion and back wagons used in the Beech 
Grove upholstery department are a comparatively new 
design. The back wagon, shown at the left in one of 
the illustrations, consists of a welded steel frame 87 in. 
long by 39 in. wide by 60 in. high, supported on 11-in. 
ball-bearing wheels, two of which are mounted on an 
axle arranged to swivel under the pull of the handle 
used in steering the wagon. The bottom frame of this 


wagon cqnsists of 212-in. by 3-in. angles, the upper frame 
being made of 1%4-in. angles, with intermediate angles 
dividing the wagon into six sections. . The seat backs 
rest on pan sections 4 in. wide with 12 in. upward-ex- 
tending flanges. 


'These pans are welded to the lower 
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and intermediate horizontal angles. The backs are held 
in a vertical position by intermediate horizontal metal 
strips at each section. The total capacity of each wagon 
is 20 seat backs. 

The cushion wagon, shown at the right in the illustra- 
tion, is similarly made of a welded steel frame 110 in. 
long by 39 in. wide by 60 in. high. This frame is divided 
into three vertical sections, the two outer ones holding 
16 seats apiece and the center section 8, or a total of 40 
cushions. Each of these cushions rests on a pressed 115- 
in. by %4-in. angle, made of No. 14 gage steel, welded 


me BREE ЕН. 
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Light and easily portable curtain rack, comprising a welded steel 
frame mounted on four ball-bearing swivel castors 


in a crosswise position and spaced 19 in. apart to accom- 
modate the standard cushion width. Cushions and seat 
backs are kept in these wagons during their entire han- 
dling in and about the upholstery shop. 

Still another convenient material-handling device, used 
at the Beech Grove upholstery shop, is the portable cur- 
tain rack shown in another illustration. This consists 
of a welded steel frame 79 in. long by 29 in. wide by 44 
in. high, supported on four 3-in. ball-bearing casters, 
each of which swivels to permit ready movement of the 
rack in any direction. The steel frame is made of 1-in. 
angles welded together and stiffened at the corners by 
triangular gussets. In addition, four diagonal braces, 
made of 34-in. angles, are welded at an angle of 45 deg. 
between the corner posts and the upper horizontal mem- 
bers to give additional stiffness to the frame. Two steel 
strips, made of No. 10 gage material and provided with 
42 corrugations per strip, are welded to the upper hori- 
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Passenger seat cushions in various 
stages of repair and rebuilding 


zontal members. The curtain rollers are dropped into 
these corrugations and held in place against endwise 
movement by a wire arc welded along the top of each 
strip and spaced slightly wider than the length of curtain 
rollers. 

'The hair-picker has been equipped with a special elec- 
tric motor drive and dust exhaust system. Hair, tow or 
moss are fed into this machine by hand. An endless belt, 
24 in. wide, conveys the hair to a pair of special rolls 
which pass the hair slowly into the machine proper, 
where a rapidly revolving 22-in. cylinder picks the hair 
apart, loosens any bunches and produces a uniformly 
light mass of hair. A perforated metal plate under the 
picker cylinder serves to screen out any heavy dirt 
particles which fall on it, but the most of the light dust 
and dirt are drawn out of the machine by means of the 
exhaust system. 

The hair passes on through the picker into a metal box 


Light but strong welded steel wagons used in handling seat backs (left! 
and cushions (right) in the upholstery department 


72 in. by 30 in. by 36 in. equipped with a wire mesh in 
the bottom, which also is used to screen out any small 
amount of remaining dirt which settles to the bottom of 
the hair storage box. Тһе easily removable top cover 
gives access to this box, from which the hair can be sup- 
plied to the upholsterers as required. 

A feature of this machine is the exhaust system, by 
means of which a 6-in. pipe draws dust out of the picker 
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cylinder housing. A sheet metal hood and 3-in. pipe 
connection to the exhaust system disposes of any dust 
occasioned by placing the hair on the endless belt at the 
receiving end of the machine. The machine is driven 
by a 5-hp. electric motor, with belt drive to the picker 
cylinder pulley. A neat sheet-metal guard is placed 
around the motor and a heavy wire screen guard around 
the driving belt and pulleys. 


Method of Handling Cushion Repairs 


After being thoroughly cleaned and dried, the seat 
cushions and backs are moved on the special wagons into 


Swing-type rotary brush, tanks and drainboards used in washing car 
seat cushions and backs 


the upholstery department proper, where further careful 
inspection and repairs are made. On heavy repairs, the 
seat cover is removed and the cushion dismantled as 
much as necessary to get down to defective parts, which 
are either repaired or renewed. Complete rebuilding of 
the cushion, not normally required until after 10 to 12 
years of service, consists of checking the condition and 
position of springs in the steel frame, application of 
spring-steel strips on top of the springs, and application 
of canvas strips over these steel strips to protect the 
spring canvas, which is glued to the frame at the edges 
and tacked at the bottom. А canvas-covered hair-felt 
roll is next applied, with about 174 1b. of hair per cushion 
on top; this is held in place by muslin tacked to the wood 
tacking strips. The cover of plush or other material, 
with the corners sewed beforehand, is applied over the 
cushion and tacked in place at the bottom. A seat cush- 
lon in various stages of repair is shown in one of the 
illustrations. 

In many cases light repairs only are necessary, such 
as sewing up a few small holes, applying missing tacks, 
etc. For intermediate repairs, whenever the canvas cover 
is cut, liners are put underneath and the ends glued to 
the old canvas, thus avoiding the complete stripping of 
the cushion and renewing of the entire canvas. A great 
saving in time and labor as well as material is effected 
by this means. 

In cases where the plush is badly worn, both it and 
the muslin are removed and additional hair applied. Тһе 
muslin is put on again if in good condition and a new 
Cover applied. When the cushions are worn on the ends, 
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the covers are 1emoved and new side strips sewed in 
place to cover this defect. 

In repairing the seat backs, the moldings, made of 
5&-in. reed, covered with plush, are renewed when worn 
out. If the back plush is badly worn, it is removed and 
new covers are prepared for application. If the canvas 
is torn, the backs are completely stripped down and re- 
built, as liners cannot be applied. Approximately 27 
Ib. of hair per back are required in rebuilt car-seat backs. 


Curtain and Carpet Repairs 


The operations in reconditioning passenger-car win- 
dow curtains are as follows: The curtains are brought 
to the upholstery department and the shoes and cover 
plates removed. The fabric then is washed with a hand 
brush and soap and the curtains dried on the special 
wagon previously described. After being removed from 
the dry room, curtains are equipped with thoroughly 
cleaned and rebronzed cover plates and shoes. In case 
curtain fabric needs renewal or sewing, it is taken off 
and either new curtain material or material that has been 
repaired is used in refitting the cars. 

Carpets usually require renewal at intervals of about 
18 months. If to be reapplied, each carpet is dusted and 
washed, using a soap-powder solution which is subse- 
quently sponged off with clear water on the wood bench 


Steam-heated dry room, with insulated sides and roof and angle-section 
floor tracks to guide the wheels of cushion or back wagons 


outside the shop building. The carpet is sewed and 
stretched on the usual type of carpet rack. 

Additional work handled at the Beech Grove uphol- 
stery shop includes the manufacture of large quantities 
of locomotive cab curtains, arm rests, seat cushions and 
backs. Diner and lounge chairs are repaired and rebuilt 
at another shop, but Beech Grove handles a considerable 
amount of miscellaneous work such as repairing mail 
bags, patching diaphragms, etc. 
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“Whoever invented arch- 
bar trucks ought to build 
one more contraption, 
then quit," Jake growled 


NOTHING 
UNUSUAL 


"Eus car department of the S. Р. & W. at Plainville is 
not the largest on the system by any means, but when it 
comes to getting trains over the road, it's mighty impor- 
tant. Most of the business is gold ball through stuff that 
has to keep moving—fruit and vegetables from California 
and Arizona, cattle and sheep from Texas, New Mexico, 
and Arizona, with a potential damage claim riding the 
waybill of every car of stock or perishables that passes 
through Plainville. 

A large portion of the cattle is interchange from the 
C. T. & W. that crosses the S. P. & W. at Plainville. 
The C. T. & W., officially Colorado, Texas, and West- 
ern but usually referred to by S. P. & W. men as the 
Count Ties and Walk, runs right through the middle of 
the "dust bowl area." Any car inspector that has tried to 
inspect one side of a ninety-car train during one of the 
sand storms won't wonder why newspaper men have 
named that district the dust bowl area. At times the 
dust is so dense that it is impossible to see a lantern two 
car lengths away. Dust gets in everything. Dick Whee- 
ler, the car foreman, says dust even gets inside the light 
bulbs at times. Perhaps that is a slight exaggeration, 
but it does get in journal boxes. Sand mixed with car 
oil makes a better abrasive than lubricant. 

Most of the cars that come in from the C. T. & W. 
usually have plenty of sand in the boxes and are plenty 
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hot. It’s no fault of the “Count Ties & Walk." Some 
of the cars set out by a stock pen remain days at a time 
waiting for a rancher to make up his mind to ship. The 
stock pens as a rule are located on the open prairie with 
nothing to stop the sand until the cars are set out. It 
is not unusual for the local crew to have to shovel sand 
off the rails and from around the trucks before a car 
can be moved without getting on the ground. Some oí 
the dirt gets in the boxes. 

After the rancher makes up his mind to ship, then he 
gets in a hurry. Soon as the cattle are loaded he sits 
down by the telephone and doesn't leave it until the 
cattle are safely delivered at Kansas City; and does he 
howl if there's a delay! 

Besides the perishables and cattle, the S. P. & W. 
handles quite a bit of oil from the branch line that taps 
the mid-continent oil field. Pipe lines are taking most 
of the business from the big companies, but most of the 
small independent companies ship by rail, usually not 
enough at the time to make a train, just half a dozen 0r 
so cars; but one car limits train speed and makes її 
necessary to cut down on time spent in the terminal 1 
trains are to make schedules promised shippers and avoid 
damage claims. 

That's the freight business at Plainville, the stuff that 
pays the bills and keeps men on the payroll. The pas 
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senger business is right down the same alley, high-ball 
stuff everybody hears about if there’s a delay—two 
through trains each way running on schedules that don’t 
allow a minute's lost time to be regained. 


Dicx WHEELER, the car foreman, looked through the 
morning mail, laid aside letters to be answered, read the 
lineup, and strolled down to the car shed to see how 
things were getting along. He found Jake Miller, a 
carman, swearing and sweating because a jack he was 
using wouldn’t work. Jake and his helper were work- 
ing on a “reefer” loaded with lettuce—broken arch bar. 

“How you getting along, Jake?” Dick asked. 

_ “Not worth a damn!” Jake glared at the defective 
Jack. "Why can’t we get some jacks, anyway ?" 

"We've got some ordered, had them ordered three 
months. Four have been sent in for repairs and haven’t 
got them back yet. ГИ rush them on “ет.” 

“Whoever invented arch-bar trucks ought to build 
one more contraption, then quit,” Jake growled. 

Well, we ought to be pretty well rid of them in a 
couple more years,” Wheeler told him. “ГЇЇ send Tom 
Blake over to help you. We have to get this car on 82, 
you know,” he added. 

Dick walked on through the shed. The switch engine 
Was shoving in three tank cars, each bore a bad-order 
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card; steam coils leaking on two of them. "That 
meant steaming out the interior of the tanks 
before it would be safe for a man to work in 
them. Take a man all day to do it. Wheeler 
swore softly. He took a turn through the rip 
and back to the office. Before he got there he 
heard the phone ringing insistently. 

“Hello. ... Yes, this is Wheeler," he answered 
it. 

It was the trainmaster on the other end of the 
line. "Been trying to get you thirty minutes," 
he said peevishly. "We've got ten cars of cattle 
coming in from the C. T. 'bout 2:30; want to 
get them on 82." 

"Eighty-two is doped to run at 3:15," Whee- 
ler reminded him, “апа No. 10 will be in at 2:50 
and we only have two inspectors on duty." 

"Well, I want to get those cattle on 82 and 
there must not be any delay. There’ll be five 
cars of oil on the train. That'll hold him to a 
forty mile limit to Sanford; they'll set out there. 
But it'll push them to make connection in K. C." 

"O.K., well try to get them," Dick told him 
and hung up. 

The car foreman sat down at his battered desk 
and started to make out his reports. Just as 
he was all set the laborer that carried material 
came in. 

“Say, Mr. Wheeler, the storekeeper said he 
needed some help to load a car of wheels and 
he'd like to get them blocked soon as they're 
loaded," the material carrier said. 

“All right, tell Thompson and Horton to give 
him a hand. Tell him to let me know when he's 

ready to block them; I'll try to find a carman to do it, 
but I don't know where." Wheeler went back to his 
office work. 

Things went along fairly quiet until noon and he man- 
aged to get most of his reports made out, together with 
writing requisitions for material, answering the phone, 
deciding whether a pair of slid flat wheels on a foreign 
car should be changed out or allowed to go and a dozen 
other interruptions. 


WV нех Wheeler returned from lunch there was a bluish 
haze in the northeast, a low lying bank that in most 
places would have meant rain, but not in Plainville—in 
March. It meant sand. 

“Hope it don't hit here." He spoke aloud to assure 
himself that it wouldn't, but without success. After the 
one o'clock whistle blew Dick made a tour of the rip 
track to see how everything was going. He found all 
the men working and on hot jobs, none that could be 
held a minute longer than necessary without explanations 
being in order. While he was on the rip, the messenger 
from the office came by and handed him a message from 
the superintendent. "Beginning March 16th, will want 
four cars for loading carbon black each day until further 
notice," the message said. 

Wheeler read the message the second time and reached 
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up and pulled the lobe of his right ear. It 
was a habit of his when annoyed to pull his 
right ear. 

Carbon black is just about the most ag- 
gravating lading that ever vexed a carman 
—finer than flour, more crawly than wheat, 
and light enough that it won't settle. Car- 
bon black is really just soot made by burn- 
ing natural gas with very little air. Wheeler 
didn't know how he was going to be able 
to get four cars a day ready without putting 
on extra men, but it had to be done. About 
as much chance. of getting extra men as a 
jack-rabbit would have in a dog kennel. 
Wheeler gave his right ear another tug and 
went back towards the office. 

By the time he reached the office, the 
bank in the northeast had become a well 
defined cloud, black and menacing. The 
air was still, so still that there didn’t seem 
to be enough to breathe. English sparrows 
were twittering uneasily around the eaves 
of the office looking for a hiding place. 

Wheeler went in the office and picked up 
the telephone. He called two inspectors 
that were due to go to work at four o’clock. 
It meant overtime to explain, but that was 
better than delays. 


Tue sand storm and 82 reached Plainville 
at about the same time, 2:15, and it was 
hard to tell which whistled the loudest, the 
engine on the freight or the swooping wind. 
Dick adjusted a dust mask over his mouth 
and nose, put on a pair of goggles, and 
headed out in the sand storm. Facing the 
wind, he leaned forward so far that if it had 
stopped blowing suddenly he would have 
fallen. The sun was completely hidden by 
the impenetrable mass. 

The two first-shift inspectors had already 
started inspecting the train of reefers when 
Dick got there. About every fourth car had 
arch-bar trucks. He hoped there were none 
broken, and if there were, he hoped the in- 
spectors would find them. They were 
doing their best, inspecting every one, us- 
ing flashlight and mirror to inspect the in- 
side. 

“Don’t seem like that soil-erosion bunch 
are having much luck stopping the sand 
blowing,” one of the inspectors remarked. 

“Wait till they get them shelter-belt trees 
planted ; that'll stop it,” the other inspector 
said sarcastically. 

“Гуе called the two second-trick inspec- 
tors. They'l get the passenger. Look 'em 
over good. Soon as you finish, get that 
bunch of stock cars. They ought to be in 
any time now," Dick said and started to- 
wards the passenger station. 

He met the two second shift men down 
by the shack. The three of them went to 
the station. When Dick came down from 
the dispatcher’s office where he went to 
inquire about No. 10, the switch engine 


The sand storm and 82 
reached Plainville at 
about the same time 
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was coming in on the wye with the cattle cars. He knew 
by smell and sound, for it was impossible to see that far. 
The screech of flanges against the rail reached his ears 
followed closely by the acrid odor of burning dope that 
assailed his nostrils. 

Dick looked at his watch. Two-forty; just fifteen 
minutes until the passenger would be due. He jerked 
his right ear and headed back to the rip like a schoolboy 
going to the circus. The wind was with him and he 
made good time. 

“Get a couple of buckets of dope and beat it down to 
the east end of number three track,” he told a helper. 
"Bring along a can of oil, too. Tell Morris to come 
along with you and give you a hand,” he added mention- 
ing another helper. 


IN o. 10 rolled in five minutes late. If it hadn't been 
late, it would have beat Dick to the station. He was 
puffing almost as hard as the locomotive when he got 
there. The trainmaster, watch in hand, was backed up 
against the wall of the passenger station. The inspectors 
started at the head end of the train. By the time the en- 
gine was uncoupled they had the blue flag out and were 
looking the train over. 

In the meantime the wind was doing its best to move 
all unattached real estate to the southwest part of the 
country. Passengers peered anxiously through semi- 
opaque windows and squirmed uneasily in their seats at 
what they felt to be an unnecessary delay. 

*What you think about this brake hanger?" one of 
the inspectors called out to the car foreman. 

Wheeler didn't hear him but understood his gestures. 
He rushed over to look at it. Pins were badly worn 
and cotter keys didn't look any too good, worn and 
loose in the holes. “Give me some cotter keys and go 
ahead. ГИ get it," the foreman told him. 

He knocked the cotters out. They were worn almost 
through. If the inspector hadn't noticed it, chances are 
vibration would have finished the job before the car 
reached the end of the run 1,500 miles away. If the key 
sheared, the pin was certain to work out and let the 
brake beam drop down. Lesser things have derailed 
passenger trains and the passengers thought the time 
used to inspect the train to insure their safety an un- 
necessary nuisance. 

Wheeler put in new cotters and spread the points. 
* About ready to go?" the conductor asked as Dick came 
out from under the car. 

"Not quite ; soon as the inspectors get around." 

"Well, we're due out now," the conductor reminded 
him a little impatiently. “Апа by the way, the lights 
don't burn in the lounge car." 

"Why didn't you wire ahead so we could have the 
electrician meet the train ?" Wheeler asked the conductor. 

"Oh, never thought of it. Just thought is was some 
little thing you could fix without much trouble." 

It so happened the inspectors had already found the 
trouble with the lights; the generator belt was missing. 
Dick told them to let it go. He put a train-line connec- 
tor on and made a note to wire the next division point 
so they could be prepared to put on a belt. 

No. 10 pulled out five minutes later than it was when 
it came in. If it had been delayed ten minutes, the train- 
master would have had St. Vitus dance from the way 
he was jerking around. 

When the engineer blew his whistle in response to 
the inspector's signal to release the air, Wheeler started 
over to number three track to see how things were 
getting along on the stock cars. They weren't getting 
along so good. There wasn't a cool box on them. Two 
new brasses had to be put in, half a dozen had to be 
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repacked. The rest could be made to run by stirring up 
the packing and adding a little oil. At least Wheeler 
hoped they could; he was taking the inspector's word 
for it. 

They had finished looking over the cars and were at 
work getting them ready to go. The helpers had brought 
brasses and jacks and had one of the jacks in place. The 
rest of the train was made up and waiting. The switch 
engine was on the spot nearby panting impatiently. The 
yardmaster and switch crew crouched on the lee side of 
the engine waiting for the carmen to finish. When 
Wheeler gave them the high sign, they climbed leisurely 
on the engine as though they had all the time in the 
world. The delay, if any, would be charged to the car 
department, so why should they worry. At that, 82 got 
out less than fifteen minutes late on the call and made 
the run without a car having to be set out on account of 
a hot box. 

A westbound drag pulled in before they finished with 
the cattle cars. The inspectors would have plenty to do. 
The car foreman told the helpers to look after the tools 
and he went back to the rip to figure out how he could 
manage to get four carbon black cars a day. 

At five o'clock the carmen on the repair track went 
home. Wheeler had some letters to answer and reports 
to get out. It was after six when he finished. The sand 
storm passed over and the air was fairly calm when he 
reached home. 

“How did things go today?” Mrs. Wheeler asked her 
usual question. - 

“Oh, ‘bout as usual, kinda busy,” Dick replied. 

“Well, if you had to keep house with all these sand 
storms, you wouldn't be so calm about it," his wife said. 

“Yeah, must be pretty bad," Dick agreed. 


Duplex Hose for 
Gas Welding 


A type of rubber tubing or hose of unique construction 
has been developed by the Electric Hose and Rubber 
Company, Wilmington, Del. It is especially designed 
for gas welding and cutting equipment and similar serv- 
ices. In its construction twin hose are simultaneously 
molded with a connecting web between them, so that a 
cross-section resembles the figure 8. A single length of 
this non-kinking hose is all that is necessary for equip- 


“Supero Siameez" duplex hose for gas welding work 
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ment which heretofore has required two separate lengths. 
This hose is of “Supero” construction, with а special 
cord-wound reinforcement between the first and second 
braid, giving it a much higher bursting limit than ordi- 
nary welding tubing—with the 4-м. size the bursting 
pressure is 2,000 lb. per sq. in. This construction per- 
mits the use of differing pressures in the two sides with- 
out torque or writhing. 

“Supero Siameez” hose is made with the individual 
conduits in different colors—red and black or red and 
green, for example—or with both the same color. The 
connecting web may be easily cut down with a car- 
borundum wheel the distance required for attaching the 
hose to separate outlets. 


New Type 
Paint Spray Gun 


The Paint Spray Equipment Division of the Alexander 
Milburn Company, 1436 W. Baltimore St., Baltimore, 
Md., has announced a new paint spray gun, known as 
Type MM. This gun is so balanced that it is easy to 
shoot a smooth, even spray exactly where wanted. 
Coverage and shape are controlled by merely turning 
two simple knurled nuts. 

Cleaning is a matter of a few seconds only as every 
part touched by the paint is in the single-unit detachable 
spray head which is made of drop forged bronze. The 
gun handle and body are one piece, die cast aluminum 
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Milburn Туре MM paint spray gun 


alloy. A standard air hose connection, located at the 
base of the handle, is designed for ease of handling 
and to prevent tangling of the hose or obstructing ad- 
justment controls. 

The two-finger grip trigger conforms to the shape 
of the fingers, responding to the slightest touch. A 
knurled adjusting nut operates a non-corrosive needle 
valve to regulate the air flow to the atomizer head. 
This controls the spray volume and the shape of the 
spray, whether flat or round. Another knurled nut ad- 
justs the fluid flow by means of a stainless steel needle 
valve. This valve is connected by a universal joint for 
constant alignment and easy replacement of paint needle 
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valve points. The valve is closed by a tension spring. 

Fluid and air control valves are set so that when the 
trigger is pulled, air is first admitted into the spray 
head, then the fluid; when trigger is released the fluid 
needle valve closes first, then the air valve. This pre- 
vents weeping or spattering when the fluid is turned on. 
The fluid connection is conveniently located beneath and 
is a part of the detachable spray head. 

The Milburn Type MM spray gun is satisfactory for 
either siphon or force feed and utilizes all types oi 
spraying materials, including synthetics and emulsions. 
It is recommended for work where wide, perfectly atom- 
ized spray and large capacity is required. 


Oxyacetylene 
Cutting Attachment 


An oxyacetylene cutting attachment, known as the Ox- 
weld Type CW-22, has been announced by the Linde 
Air Products Company, 30 East Forty-second street, 
New York, N. Y. This cutting attachment incorporates 
features of design and possesses a range of performance 
which permit it to handle light sheet metal as well as 
all but the heaviest work at speeds equal to those of the 
full-size cutting blowpipe. The Type CW-22 attachment 
operates on either low-pressure or medium-pressure 


Oxweld Type CW-22 cutting attachment 


acetylene and can be used on either the Oxweld Type 
W-17 or W-22 welding blowpipe handle, thereby ex- 
tending the utility of these two blowpipes. 

Sturdy, smooth operation at all pressures is said to 
be given by the new streamline injector and by the im- 
proved type cutting valve, with removable seat, cen- 
tralized under the cutting lever. The mixed-gas passage 
is formed by three Ambrac tubes. The length and the 
four 90-deg. changes of direction afforded by this type 
of construction give exceptional flashback resistance. 
The body and head of the CW-22 attachment are de- 
signed to combine strength and lightness. The body !5 
of pressure-forged bronze while the head is a manganese 
bronze forging. 


BROTHERS’ Service REcogp— The four Urquhart brothers of 
Roanoke, Va., all employees of the Norfolk & Western, chal- 
lenge any four brothers on any railroad to beat their service 
record. The brothers have a combined total service of 175 years. 
L. H., 66, a gang leader in the Roanoke shops and the oldest o! 
the quartet, started to work for the N. & W. when he was 19. 
He has a record of 47 years. G. A., 64, a gang leader in the shops 
also started to work for the railroad when he was 19. He has à 
service record of 45 years. L. D., 62, an engine carpenter in 
the Roanoke shops, likewise entered N. & W. service at 19. He 
has worked for the railroad 43 years. С. E., 61, a passenger 
conductor on the Shenandoah division, was 21 when he started 
to work for the railroad. He has served 40 years. If the four 
brothers work to the retirement age of 70, they will have served 
the Norfolk & Western a total of 202 years. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Relining Rod Bearings 
By Centrifugal Process 


By L. E. Grant* 


Failures of the connecting-rod bearings in the engines 
of the gas-electric cars on the Chicago, Milwaukee, St. 
Paul & Pacific have been troublesome. This problem 
became more acute on the Milwaukee several years ago 
after the cylinders had been increased one-half inch in 
diameter. The bearings, which are 80-10-10 bronze 
lined with a high-tin babbitt, could not be increased in 
size to compensate for the heavier loading. Most of the 
failures occurred near the center of the top half and 
were due to the babbitt cracking or chipping out locally 
in this zone. A few failed due to the babbitt separating 
from the bronze back, the separation beginning near one 
edge. The majority of the failures were in bearings 


relined in the shop but some occurred in new bearings 
purchased for these engines. 

Consideration was given to the idea of having the 
manufacturer reline the old bearings but this was found 
to be practically as expensive as buying new ones. Pur- 
chasing a new set of bearings every time the engines 


Fig. 1—Microstructure of centrifugally cast babbitt 


were overhauled did not appear to be justified ; it seemed 
as though it ought to be possible to devise a satisfactory 
method of relining these bearings. Some experiments, 
accordingly, were undertaken to see if this could not be 
done. These experiments culminated about a year and a 


Fig. 2—Babbitt of same composition as Fig. 1 but cast by mandrel 
process 


half ago in a centrifugal method of relining that has given 
extremely satisfactory results. A description of the 
process may be of interest to those faced with a similar 


* Chief Chemist, C. M. St. P. & Р. 
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problem as the principles can be applied to other bear- 
ings. . | 

The centrifugal process of casting babbitt is not new, 
having been used by engine builders for some time. How- 
ever, no instance of it having been used in relining bear- 
ings has come to the attention of the author. Centrifugal 
casting offers two advantages: (1) it is a comparatively 
simple process, and (2) it produces a fine-grained, dense 
metal possessing good wear resistance. Fig. 1 shows the 
structure of centrifugally cast babbitt at 100 diameters, 
while Fig. 2 shows the same metal cast from the same 
temperature against a mandrel by the old method. It 
will be seen that in Fig. 1 the white crystals are more 
numerous and smaller than in Fig. 2. These crystals 
are hard particles that resist wear and insure long life. 
The small size and good distribution of these hard 
crystals produces excellent properties in the metal. 

Centrifugal casting is ordinarily applied only to cylin- 
drical or essentially cylindrical objects. In the case of 
the bearings involved here the problem was complicated 


Fig. 3—Assembly of bearing halves 


by having the cylinder in two parts. It was necessary 
to join them together in order to cast the babbitt into 
them. The two halves could not be simply placed to- 
gether as they do not form a cylinder when this is done 
on account of the metal that has been cut out to allow for 
shims. A fixture to hold the two halves of the bearing 
together, was therefore necessary. Such a fixture was 
designed and built by the shops. It is shown in Fig. 3. 
It consists of three pieces. A is a solid steel shell, 
tapered slightly inside, into which the two halves of the 
bearing are placed. P and B are two steel blocks to fill 
the space between the bronze shells and the steel band A. 
They are tapered on the outside to fit the taper of 4, 
while on the inside they have the same radius as the back 
of the bronze shells. They serve to wedge the two 
halves of the bearing tightly into the steel band. Narrow 
strips of wood C separate the ends of the bearing halves 
from each other. They are driven in tightly to assist in 
holding the parts firmly in place in the steel shell and 
also to close the gap that would otherwise exist between 
the ends of the bronze backs. These pieces of wood are 
shellacked thoroughly a day or two before they are to be 
used. 

Assembling the various parts in the fixture produces 
the cylindrical shape that is necessary for this process of 
relining bearings. The completed assembly is handled 
as a unit during tinning and lining. Several of these 
fixtures are used, all of them being set up with the bronze 
backs before any timning is done. When the bearings 
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Fig. 4Fixture for centrifugal casting of connecting-rod bearings 


have all been tinned and babbitted they are removed 
from the fixtures which are then ready for more bearings. 

A 1¥%-hp. three-phase 60-cycle motor, which runs at 
about 860 r.p.m., when loaded, is used to spin the bear- 
ings. A steel drum is mounted directly on one end of the 
armature shaft to receive the fixture described above, the 
inside diameter of the drum being just large enough to 
accommodate it. Fig. 4 gives a good idea of the general 
arrangement of the various parts. The front of the drum 
is closed with a screw cap in which there is a hole for 
pouring the babbitt. A coarse thread is cut in the cap 
and on the outside of the drum to facilitate rapid tighten- 
ing. 

Once the bearing has been tinned no time must be lost 
in transferring it to the drum and setting it to spinning 
or there is danger of the solder freezing before the bab- 
bitt can be poured. If this happens the adherence of the 
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babbitt to the bronze is certain to be poor and the bear- 
ing will be unsatisfactory. Hence every precaution has 
been taken to make it possible to carry out quickly all 
operations subsequent to tinning. 

The back wall of the drum serves as a dam for the 
babbitt on that end while the screw cap closes the other 
end. Card board washers are used at each end of the 
bearing to prevent any babbitt from flowing out through 
any small irregularities and to prevent it sticking to the 
housing. If this were not done it would be difficult to 
remove the bearings from the housing after the babbit 
had set. When the molten babbitt, at the proper tempera- 
ture, is poured in it is distributed evenly over the surface 
of the bearings by centrifugal force. 


Preparation of Shells 


Proper preparation of the bronze shells prior to sold- 
ering was found to be the most important step of the 
entire operation. Unless the backs are properly cleaned 
the solder will not adhere as it should and hence the bab- 
bitt will not be securely anchored. Early failure of such 
a bearing can be expected. Several methods of clean- 
ing the old bearings were tried. Sand-blasting and grind- 
ing were unsatisfactory. This was probably due to par- 
ticles being forced into the pores of the bronze with such 
force that they were not easily removed subsequently. 

Machining was satisfactory for cleaning but had the 
disadvantage that each time a shell was cleaned the thick- 
ness of the bronze back was decreased even though only 
a light cut was taken. Also the thickness of babbitt left 
after machining to proper size was increased. Neither 
of these results is desirable. Adequate thickness of the 
back is necessary for mechanical strength or the bronze 
is likely to break in service due to the heavy loads. A 
thick layer of babbitt is undesirable as it is more easily 
squashed out when thick than when it is kept down to a 
minimum thickness. Many automotive bearings have 
babbitt linings only М» in. thick. The Milwaukee Road 
does not attempt to work to such low limits but an effort 
is made to keep the babbitt as thin as is practical for the 
conditions. Most of the linings are between Ме; in. and 
V$ in. thick. 


Fig. 5—Pouring babbitt 
into the fixture 
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Hand scraping of the bearings was finally decided upon 
as the most satisfactory method of preparing the backs 
for relining. The old babbitt is melted off in a bath of 
molten scrap babbitt care being taken to shake off all the 
babbitt possible. When the back is cold the surface is 
scraped just enough to uncover the bronze. In this way 
no appreciable metal is removed from the back itself yet 
a good clean surface is obtained. It is good practice not 
to do any scraping until just before the bearings are to 
be relined. If the back stands around the shop after 
being scraped it becomes dirty again and is difficult to 
tin properly. Unnecessary handling, especially with 
greasy hands or gloves, should be avoided or poor adher- 
ence is likely to be the result. The newly scraped sur- 
face tins without difficulty while dirty bearings are more 
difficult to tin and may later fail in service even though 
they appear to tin properly. 

The matter of properly preparing the bearings for re- 
lining requires and deserves some thought as well as care 
in the operation. The success or failure of the whole 
job lies in this step whether the bearings are to be spun 
in or cast by the usual mandrel method. It may appear 
that hand scraping is too costly but unless some other 
satisfactory method is found which is faster and cheaper, 
the hand method will still be the most economical in the 
long run. Any method that produces bearings which 
will not stand up well in service is costly. Delays to 
trains due to engine failures must be prevented so far as 
is humanly possible. 

Relining of bearings is ordinarily an intermittent job 
and except in cases of emergency, babbitting is not done 
until enough bearings are on hand for a days work. The 
bearings, prepared by scraping as described above and 
assembled in the fixture, are given a thorough rinse in a 
hot alkaline cleaner, and then in hot water. This re- 
moves any oil and leaves the metal in good condition 
for fluxing and tinning. If the rinse water is boiling the 
assembly will dry quickly and no water will be left to 
cause splashing when the fixture is immersed in the sol- 
der. The bearing surface is brushed over with concen- 
trated muriatic acid as a flux and the unit placed in a 
тап of 50-50 solder maintained at a temperature of 650 

eg. F. 

The unit is kept in the solder until it reaches the tem- 
perature of the bath. Prolonged immersion is avoided 
because the solder will dissolve the lead in the bronze 
making the backs brittle and weak. The surplus solder 
is quickly brushed off the outside with a fiber brush and 
the fixture inserted into the drum on the motor. 

After tightening the face plate the motor is started. 
Enough babbitt is dipped from the babbitt pot, main- 
tained at 800 deg. F., to fill the bearing. This is poured 
through the hole in the plate, a hinged trough being used 
to guide it, see Fig. 5. After spinning about two minutes 
the babbitt has solidified and the motor is stopped. The 

unit is then removed. The lined bearings are knocked 
out and the fixtures used again immediately if sufficient 
bearings are at hand, as is usually the case. 

In the year and a half that this process has been regu- 
larly used not one of the bearings has failed so far as is 
known. None have yet been returned for relining, each 
one has been marked so that they may be recognized 
when they do come back. Recently a bearing was in- 

Spected after it had been in service more than nine 
months; (the occasion for this was the failure of a con- 
necting rod) none of the shims had been removed after 
this period of service and, in spite of the fact that the 
TOd had broken, the bearing was in such good con- 
dition that it was returned to service. 

The tin-base babbitt used in lining these bearings has 
the following approximate composition: Tin 89 per cent, 
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copper 3.5 per cent, antimony 7.5 per cent, lead and 
arsenic, a trace. The Brinell hardness at room tempera- 
ture is about 25 (10 m.m. ball 500 kg. pressure). It is 
poured at 800 deg. F. whether it is to be cast by the cen- 
trifugal or mandrel process. The same metal is used in 
lining the main bearings of these engines. Some of the 
mains are lined centrifugally but not all as the necessary 
fixtures have not been made for them. Further they give 
very little trouble. This is good evidence that the chief 
cause of the trouble in the connecting-rod bearings is 
the severity of service. Tinning practices that are sat- 
isfactory for bearings subjected to normal stresses are 
not good enough for highly stressed bearings. 


Fusion Welding 
On Boilers and Tanks* 


Two committee reports on fusion welding as applied to 
locomotive boilers and tenders were submitted at the 
recent convention of the Master Boiler Makers’ Asso- 
ciation. The first outlined the development of the art 
up to the present time when practically all fireboxes are 
built up with fusion-welded butt seams, welding at fire- 
door holes is almost universal, tubes and flues are gen- 
erally welded, and the process is being steadily extended. 
The second report dealt more particularly with details 
of the application of welding to locomotive boilers and 
tanks. Brief abstracts follow. 

The joining of sheets in locomotive fireboxes by fusion 
welding has been adopted on practically all railroads. 
The process most commonly used is the electric arc, 
while oxy-acetylene is also extensively used. The butt 


Fig. 1 


Welding tender side sheets to water-bottom underframe 


weld, with sheets beveled on the fire side, is the recog- 
nized and preferred type of joint used. Wherever it is 
possible, the weld is reinforced on the opposite side of 
the bevel. In preparing firebox sheets for welding an 
opening of from % to Ив in. should be allowed between 
the sheets to obtain the full penetration of the weld. 
Where the shielded arc electrodes are used, closer fitting 
is necessary and an opening of Мс in. between sheets 15 
sufficient. The bevel on each sheet should not be less 
than 30 deg. 

After clamping the sheets in place they should be 
tacked at sufficiently close intervals to hold them properly 
in place while welding. All necessary tacking should be 
done before the welding is started, to prevent the sheets 
from being drawn out of line and also to hold a uniform 
opening between the sheets to secure proper penetration. 

In welding locomotive oil tanks and tenders to replace 

* Abstracted from two committee reports submitted at the September, 
1935, meeting of the Master Boiler Makers’ Association, Complete re- 


ports with discussion are given in the proceedings published in the 
October, 1935, issue of the Boiler Maker and Plate Fabricator. 
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the former practice of riveting, some railroads now use 
the all-welded type of construction and, up to this time, 
it has proved satisfactory. Other railroads have resorted 
to a combination of riveted and welded construction 
which has also given satisfactory results. 

Where cast-steel tender frames of the water-bottom 
type are used, some railroads are welding the outside 
plates to the cast-steel underframe, the sheets being 
welded at the bottom edge to the frame on the outside 
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Fig. 2 
Details of tender-tank welds 


where it laps over the casting. They are also fillet 
welded to the casting on the inside, thereby eliminating 
the possibility of water getting between the sheets and 
casting and starting corrosion, as may be the case if 
the weld is not made on the water side. This construc- 
tion also acts as a stiffener to support the sides. See 
Fig. 1 (b). 

Where the combination of welded and riveted con- 
struction is used, this same type of welded joint is made, 


Weld ground flush with plate 


Fig. 3 


Welding used in replacing tank side sheets 


except that the filet welding on the water side of the 
tank is omitted and the rivets are spaced above the 
bottom horizontal wild. See Fig. 1 (a). 

Stiffening angles, cross-braces and splash plates are 
applied in the all-welded construction, as outlined in Fig. 
2 (a) and (b), where rivets are entirely eliminated. 
When judging the stiffening effect of the construction as 
outlined in Fig. 2 (a) it occurs to your committee that 
this design is most desirable. There are features in 
favor of the construction shown in Fig. 2 (b), such as 
lightness of construction and lower cost of application, 
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which may be preferred in the construction of lighter 


Fig. 4 
Welded rib for protecting staybolts 


tanks. However, sufficient comparative service has not 
been rendered for your committee to be justified in mak- 
ing any recommendations as to which type of construc- 
tion could be recommended as a standard practice. 

Fig. 2 (c) shows the type of vertical seam being used 
in some designs of water-tank cisterns. In this design 
the welt strap is placed on the water side of the plate, 
which has a tendency to produce a stiffening effect on 
the flat vertical sides of the tank plate. 

Where repairs are made to the present riveted type 
of tank construction, there are times when it is neces- 
sary to remove large plates, especially in the sides of 
tank cisterns, in order to repair the defect and maintain 
their uniform appearance. Before fusion welding was 
developed large sections were usually riveted in place, 
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Fig. 5 
Welded saddle liner on a single-expansion locomotive 


the cost of which was high. The cost of this class of 
repair has been greatly reduced because smaller sheets 
are now welded between the horizontal riveted seams of 
angle or tee braces, as outlined in Fig. 3, following the 
center line of braces and not changing the appearance 
of the outer portion of the tank where the section is ap- 
plied. Some railroads now consider it a standard prac 
tice to insert the lower one-third section in this manner 
as it becomes necessary. 

Fig. 4 shows a fusion welded rib which is applied to 
the fire side of firebox plates where cinder cutting 15 
causing the heads of staybolts to be cut away. These 
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ribs are welded in place while the water is in the boiler 
and have the effect of minimizing the cinder cutting ac- 
tion on the fire ends of the bolts. 

One railroad has a single-expansion articulated type 
locomotive in service with the No. 2 cylinder saddle and 
the boiler-bearer castings electrically welded to a liner, 
Fig. 5, which is riveted to the barrel of the boiler es- 
pecially for this purpose. This practice eliminates the 
use of a cylinder saddle and boiler bearer bolts and holes 
in the barrel of the boiler. Freedom of leakage from 
these sources is of material advantage. This locomotive 
has been in service for almost two years. The illustra- 
tion shows the manner in which the cylinder saddle and 
bearers are prepared and the method used for welding. 


Shop-Material Order 
and Delivery Stand 


The illustration shows a comparatively new type of shop- 
material order and delivery stand which is being success- 
fully used at the West Burlington (Iowa) shops of the 
Chicago, Burlington & Quincy. Stands of this type are 
located throughout the shop for use by gang foremen, 
store department redcaps or material supply boys and 
shop tractor operators, who handle all material to and 
from the shop as well as the inter-shop deliveries. 
These stands are 70 in. in height with a steel plate 
base 15 in. by 12 in. by 12 in. A piece of 2 in. scrap 
flue, 22 in. in height, is fastened to the base plate, and 
welded within this flue is a 114 in. pipe extending to 
the top of the stand. To this pipe, approximately half 
way from the floor, is fastened the desk which is 14 in. 
by 12 in. by 2% in., made of No. 16 jacket iron. At the 


Shop-material order and delivery stand at West Burlington shops 
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top of the pipe is an arm 13 in. by 3 in. bent to form a 
guide. A 3-in. plate moves in this guide. 

This movable plate is painted on the outside with a 
2-in. red and yellow stripe, which permits two different 
signals; namely, when the entire plate is visible, show- 
ing both the red and yellow stripes, the foreman has 
placed an order on the hook; a redcap picks up the 
order and pushes the plate in half way so that only the 
red portion is visible. The plate is entirely pushed in 
when the order has been filled. A yellow disc 6 in. in 
diameter is hung on the hook when the foreman de- 
sires the service of a shop tractor. 

The tin box fastened on the stand serves as a writ- 
ing table as well as a holder for requisition pads. This 
eliminates the necessity of gang foremen carrying these 
requisition pads, the stand being centrally located in 
each department and immediately accessible. 

Orders are hung on the hook at the top of the stand, 
being gathered as delivery men pass the various sta- 
tions. All orders are marked to designate the stations 
to which material should be delivered. A holder on this 
rack serves in posting the weekly engine report showing 
the status of all engines in the shop. 


Slotted Nut with 
Closer Adjustments 


An improved nut of the Cooke type which offers from 
10 to 22 adjustments per turn depending on size, in- 
stead of the usual six per turn, is now being marketed 
by the Blatchford Corporation, 80 E. Jackson Boule- 
vard, Chicago, Ill. On this nut, which is known as the 
Cooke micro-slotted nut with closer adjustments, the 
micromatic adjustment is obtained by locating the key- 
ing wedges off center from one another so that two 
keying positions are possible for each slot. At the 
keying position a wedge centers the hole and if hole 


Cooke micro-slotted nut with closer adjustments 


and wedge are not in keying position at the first trial, 
a slight tightening will bring a wedge into position at 
one end or the other of the hole, so that the key can 
be inserted from either end. Because of this closer 
adjustment—.008 in. to .013 in. depending on size— 
there never is an occasion for backing off the nut to 
get a keying position or for tightening with shims. 
'The key is set by simply tapping it in with a hammer, 
no pliers being needed. The key spreads automatically, 
curving outward and filling the space between the wedge 
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and sides of the hole, firmly locking the bolt, nut, and 
key. A special key is supplied with each nut. The end 
of the key is trimmed off to an internal V-shape so that 
it spreads readily around the keying wedge on the nut, 
without catching on the wedge. The smoothly curved 
shape of the key when set gives this nut a neat, work- 
manlike appearance when installed. 


Coffing Gravity 
Lowering Hoist 


The Coffing Hoist Company, Danville, Ill., has recently 
perfected a type of hoist known as the Challenger, said 
to be the only spur-gear, twin-power, gravity-lowering 
chain hoist on the market. As shown in the illustration, 


Coffing spur-gear, twin-power, gravity-lowering hoist 


this hoist is designed to be operated by rope pull on two 
levers which have a friction grip on the faces of two 
disk wheels, thus eliminating entirely the necessity for 
a hand-chain to lift the load. 

The load is lowered by gravity to any position de- 
sired, the speed being entirely controlled by a simple 
governor arrangement. When there is no weight on the 
hoist, the slack in the load chain can be taken up by 
pulling on the loose end of the chain, or the chain can 
be pulled out free for quick adjustment by simply re- 
leasing the clutch, which also is rope operated. 

The Challenger is said to be fast, efficient and durable 
in operation. It is provided in four capacities, namely: 
14. V5, 1 and 2 tons. It is fully ball-bearing equipped 
and designed to operate with safety under 100 per cent 
overload. In railway shop service, this type of hoist 
is a great time and labor saver when used for handling 
heavy parts, such as crossheads, pistons, rods, etc., dur- 
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ing the various machining and assembly operations. The 
gravity-lowering design and free chain for quick adjust- 
ment are particularly valuable features. 


Collapsible 
Hand Tap 


А hand sizing tap of the collapsible type designed 
primarily to take the place of the solid adjustable taps 
ordinarily used has been added to the line of machine 
collapsible taps manufactured by the Landis Machine 
Company, Waynesboro, Pa. These taps offer the ad- 
vantage of instant withdrawal from the work without 
requiring to be backed out. They also eliminate the tear- 
ing of threads, frequently caused by backing out a solid 
tap, as well as undue wear of the chasers by having 
the radial clearance worn off in the backing-out opera- 
tion. Tapping time is, of course, saved, thereby in- 
creasing production. 

A small handle or trigger is located on the side of 
the tap body for unlatching the tap and collapsing the 
chasers by pressing back on the handle. The chasers 
are reset by pressing against a plunger extending slightly 
beyond the rear of the tap shank. The tap shank is pro- 
vided with a square end to fit a tap wrench. Any length 
of shank or tap can be supplied. 

The top is provided with a diametrical adjustment of 
approximately М» in. both over and under the nominal 
chaser size, a total of Из in. The adjusting screw is 
located in the front end of the tap and is of the ratchet 
type, making it self-locking to maintain size. А turn 
of one notch to the adjusting screw gives a diametrical 
movement of the chasers amounting to .001 in., an im- 
portant feature for hand sizing work. These taps can 
be furnished in all sizes from 13% in. to 12 in., inclusive. 
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Among the 


Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLug.—Frank M. Robbins, president, 
Ross-Meehan Foundries, Chattanooga, 
Tenn., will present a paper on malleable 
and steel castings at the May 21 meeting 
of the Southern and Southwestern Rail- 
way Club which will be held at 10 a.m. 
at the Ansley Hotel, Atlanta, Ga. 


WESTERN Rattway Crus. — C. №. 
Wright of Scottsbuff, Neb., will discuss 
"The  Railroads—Their Condition апа 
Needs” at the annual meeting of the West- 
ern Railway Club to be held at 8:30 p.m. 
on May 25 at the Sherman Hotel, Chicago. 
A reception at 5 p.m. and dinner at 7 p.m. 
will precede the meeting. 


PaciFic Rattway Crus.—"Fuel Con- 
servation and What It Means to the Rail- 
roads” will be the topic discussed by 
Ralph S. Twogood of the Southern Pa- 
cific and Guy M. Bean of the American 
Arch Company before the May 14 meet- 
ing of the Pacific Railway Club which 
will be held at 7:30 p.m. at the Transpor- 
tation Club, Palace Hotel, San Francisco, 
Calif. 


A. S. M. E. Spring Meeting 


THE semi-annual meeting of the Ameri- 
can Society of Mechanical Engineers will 
be held at Dallas, Tex., June 15 to 22, in- 
clusive. This is during the early part of 
the Texas Centennial Exposition. While 
the headquarters for the meeting will be at 
the Hotel Adolphus, most of the technical 
sessions will be held in the Power Build- 
ing and the Telephone Building, both of 
which are within a block of the hotel. 
The program now includes the following 
technical papers: 


WEDNESDAY, Jene 17 
Railroad Locomotive Session 
. 9:30 a.m. 
Equipment Problems in Handling Oil as a Loco- 
motive Fuel, by Guy Bean. 
Railroad Lubricants, В. Е. Hunter. 
Production of Locomotive Fuel Oil, М. С. 
VanGundy. 
3:15 p.m. 
А Transportation Session 
Diesel Electric Locomotives for Switching and 
transfer Service, В. D. Krape. 
Mass Transportation for Cities, J. C. Thirwall. 
Fuels. for Today's and Tomorrow's Engines, Earl 
Partholomew and C. D. Howley. 


Е Machine Shop Session 
The Use of the X-ray Testing of Welded Vessels, 
H. R. Isenburger. 
The Spraying of Molten Metal, L. E. Kunkler. 


Тнувѕрлу, June 18 
9:30 a.m. 
б Air Conditioning Session 
Sensible and Latent Heat Control for Air Con- 
ditioning, F. W. Rabe, Jr. 


Educational and Training Session 


Vocational Training in the Southwest, А. W. 
Breeland. 


2:00 p.m. 
Diesel Session 
Spark Ignition Oil 


N. or. 
Diesel Fuels, T. B. Rendel 


Fuel Injection Engines, 
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Annual Meetings of Mechanical 
Associations 


THE annual meetings of the following 
associations are scheduled to be held at the 
Hotel Sherman, Chicago, on September 15 
to 18 as follows: 


SEPTEMBER 15 AND 16 


Traveling Engineers’ Association 

Air Brake Association 

International Railway 
men’s Association 

Car Department Officers’ Association 


SEPTEMBER 17 AND 18 


International Railway Fuel Association 

International Railway Master Black- 
smiths’ Association 

American Railway Tool Foremen’s As- 
sociation 

Master Boiler Makers’ Association 


General Fore- 


DIRECTORY 


The following list gives names of secretarics, 
dates of next regular meetings, and places о! 
а of mechanical associations and railroad 
clubs: 

Air-Brake Association.—T. L. Burton, care of 
Westinghouse Air Brake Company, 3400 Em- 
pire State Building, New York. Annual 
meeting, September 15 and 16, Hotel Sher- 
man, Chicago. 

ALLIED Rattway Suppry AssociarioN.-—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN. Влимлу Тоо. Foremen’s Associa- 
TION.—G. С. Macina, 11402 Calumet avenue. 
Chicago. Annual meeting, September 17 and 
18, Hotel Sherman, Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.-— 
C. E. Davies, 29 West Thirty-ninth street. 


New York. Semi-annual meeting, June 15- 
22, Dallas, Tex. . 
Raitroap Diviston.—Marion В. Richard- 


son. 192 East Cedar street, Livingston, N. J. 


MacnixE Snop Practice Division.—G, 
Nordenholt, 330 West Forty-second street, 
New York. 

Marexrtars Hanpting Division. — Е. J 


Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

От. anp Gas Power Diviston. — М. J. 
Reed, 2 West Forty-fifth street, New York. 

Furrs Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House. 
Jersey City, N. J 

AssoCIATION. OF AMERICAN. Rattroaps.— J. M. 
Symes, vice-president. operations and mainte- 
nance department, Transportation Building. 
Washington, D. C 

Division 1. — OPERATI NG. Sarety SEC- 
TION.—]J. С. Caviston, 30 Vesey street, New 
York. 

Division V.--Mecuanicat.—V. В. Haw- 
thorne. 59 East Van Buren street, Chicago. 
Meeting, June 25 and 26. р 

CoMMITTEE ох REsEARCH.—E. В. Hall. 
chairman, саге of Chicago & North Western, 
Chicago. 

Division VI.—PURCHASES AND Stores.-— 
W. J. Farrell, 30 Vesey street, New York. 

Division УПТ--Мотов TRANSPORT. —C AR 
Service Divisios.—C. A. Buch. Transporta- 
tion Building, Washington, D. C. 

ASSOCIATION oF RaiLway ELECTRICAL ENGINEERS. 


—]os. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
strect, Chicago, Ill. 

Canapian Ratt. wav Ctvg.—C.. В. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 


except in June. July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT Orricers’ Association.—A., S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, Chi- 
cago. Annual meeting, September 15 and 
16, Hotel Sherman, Chicago. 


Car FoREMEN's Association or CHitcaco.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago, ЇЇ 

AR FoREMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. at 
Union Pacific shops, Council Bluffs. 

CENTRAL Raitway CLUB or Burrato.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

EASTERN CAR rokEMEN $ Association. — Е. T. 
Brown, care of thc Baltimore & Ohio, St. 
George, Staten Island, №. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Car [NsPECTION. ÁssoCIATION.—R. 
A. Singleton, 822 Big Four Building, In- 
dianapolis, Ind. Regular meetings, first Mon- 
day of each month, except July. August and 
September, at Hotel Severin, Indianapolis, at 
7pm. 

INTERNATIONAL КАИМАУ FUEL ASSOCIATION, — 
T. D. Smith, 1660 Old Colony Building. 
Chicago. Annual meeting, September 17 and 
18, Hotel Sherman, Chicago. 

INTERNATIONAL RatLway (GENERAL l'OREMEN'S 
AsscciATION.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. Annual meet- 
ing, September 15 and 16, Hotel Sherman, 
Chicago. 

INTERNATIONAL Ratiway Master DLACKSMITIHS' 
AssoCiATION.—W. J. Mayer. Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. An. 
nual meeting, September 17 and 18, Hotel 
Sherman, Chicago. 


Master Borer Makers’ Association. — А. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, №. Y. Annual meeting, September 
17 and 18, Hotel Sherman, Chicago. 


New Ехотлхо Кли-воло Crtvcm.—W. E. Cade. 
Jr.. 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
excepting June, July, August and September, 
at Coplcy-Plaza Hotel. Boston. 

New York Кли-водр Crus.-—D, W. Pye, Room 
527. 30 Church street, New York. Meetings, 
third Friday in each month, except June. 
July and August, at 29 West Thirty-ninth 
street. New York. 

NortHwest Car Men's Assoctation. — Е. N. 


Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June. fai and August, at Minnesota Trans- 
fer i M. C. A. Gymnasium Building, St. 
"aul. 

Paciric. Rattway Стив. William S. Wo'lner, 


P. О. Box 3275, San Francisco, Cal. Regu- 
lar meetings. second Thursday of each month 
in San Francisco and Oakland, Cal.. alter- 
nately—June in Los Angeles and October 
in Sacramento. 

RaiLwav CLuB or GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

RaiLwav Crus or PirrsBURGH.—]. D. Conway. 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

RaiLwav Fire Protection Association.—R. К. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

RaiLway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—). D. Conway, 1941 Oliver Building. Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RarLway CLUB. — 
A. T. Miller, P. O. Box 1205. Atlanta, Ga. 
Regular meetings, third Thursday in Janu. 
ary. March, May. July and ЗеметЪег. An- 
nual meeting, third Thursday in November. 
Ansley Hotel. Atlanta, Ga. 

Токохто Rattway Cius.—R. H. Burgess, Box 8. 
Terminal .\, Toronto, Ont. Meetings. fourth 
Monday of each month, except June, July 
and August. 

TRAVELING ENGINEERS’ Assoctation. — А. T. 
Pfeiffer (president). New York Central, 
Syracuse, N. Y. Annual meeting, Septem- 
ber 15 and 16, Hotel Sherman, Chicago. 

Westers Климлу Crtvp.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday in each 
month, except June, July, August and Sep- 
tember. 
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John M. Lessells Associate Pro- 
fessor at M. I. T. 


Joun M. LrssELLs, until recently con- 
sulting engineer of the Westinghouse Elec- 
tric & Manufacturing Company, has been 
appointed associate professor of mechanical 
engineering at the Massachusetts Insti- 
tute of Technology, Cambridge, Mass. Mr. 
Lessells, who was born in Scotland, for 11 
years was manager of the applied mechan- 
ics division of the Westinghouse Electric 
& Manufacturing Company at Pittsburgh 
and then engineering manager of the tur- 
bine and Diesel department at Philadelphia. 
He is editor of the Journal of Applied 
Mechanics published by the American 
Society of Mechanical Engineers. 


Sante Fe Will Cut California Time 
and Add Two Trains on May 10 


Tue Atchison, Topeka & Santa Fe, on 
May 10, will place the Scout on a 60-hr. 
55-min. schedule between Chicago and Los 
Angeles, Cal. and will reduce the schedule 
of its Chief 214 hr. westbound and 4 hr. 
35 min. eastbound. On May 12, it will 
place in service the Super Chief, a train 
of standard Pullman equipment drawn by 
a 3,600-hp. locomotive, on a 3934-hr. sched- 
ule between Chicago and Los Angeles. The 
Super Chief will leave Chicago at 7:15 
p.m. on each Tuesday and will arrive in 
Los Angeles at 9 a.m. each Thursday, 
while eastbound it will leave Los Angeles 
at 8 p.m. each Friday and will arrive in 
Chicago at 1:45 p.m. each Sunday. The 
3934-hr. schedule of the Super Chief will 
be 14 hr. faster than the present fastest 


service between Chicago and California. 
Later in the year, the cars of this train will 
be replaced by light-weight stainless steel 
cars recently ordered from the Budd Man- 
ufacturing Company. The extra fare on 
the Super Chief will be $10. 

With the inauguration of this train, the 
Chief, which made its first run on Novem- 
ber 14, 1926, will operate on a schedule 
of 51 hr. 29 min. westbound instead of 
5334 hr. and 54 hr. 25 min. eastbound in- 
stead of 59 hr. It will leave Chicago at 
12:01 p.m. instead of 11:15 a.m. and will 
arrive in Los Angeles at 1:30 p.m. the 
third day instead of 3 p.m., while return- 
ing, it will leave Los Angeles at 9:30 a.m. 
instead of 11:45 p.m. and will arrive in 
Chicago at 1:55 p.m. the third day instead 
of 8:45 a.m. the fourth day. 

The Scout, which is designed primarily 
for the convenience of coach and tourist 
travel, will leave Chicago at 8:45 p.m. and 
arrive in Los Angeles at 7:40 a.m. No 
major changes are contemplated in the daily 
schedules of either the California Limited 
or the Grand Canyon Limited. The Super 
Chief, the Chief, the California Limited 
and the Grand Canyon Limited will all be 
completely air-conditioned. 


Electro-Motive Diesel Plant 
Now in Production 


THE practice period for breaking in ma- 
chinery and workmen at the new plant of 
the Electro-Motive Corporation, LaGrange, 
Ill has been completed and work is now 
in progress on orders for Diesel locomo- 
tives, representing an outlay of about $3,- 
500,000. Construction of this plant, which 
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General view of the erecting shop of the Electro-Motive Corporation plant at LaGrange, lll. 
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occupies a 74-acre site on the Indiana Har- 
bor Belt, was started in March, 1935, and 
completed in about seven months’ time by 
the Austin Company, Cleveland, Ohio. 


“The Making of Alloy Steel” 


Tue Bethlehem Steel Company has com- 
pleted a new talking motion picture en- 
titled “The Making of Alloy Steel.” All 
of the various processes in the making oi 
alloy steel, beginning with the charging oí 
the open-hearth furnace through to the 
loading of finished bars on íreight cars, 
are shown in this picture, also the checking 
and re-checking operations that are neces- 
sary in order to assure that the steel will 
be made according to specifications. 

The explanatory lecture on the sound 
track follows the various processes of man- 
ufacture and explains the results obtained 
in the case of many of the operations and 
treatments. 

The picture is technical throughout and 
takes 45 min. to show. 


‘City of Los Angeles" Completed 


Tue streamline train "City of Los An- 
geles" has been completed by Pullmar- 
Standard Car Manufacturing Company 
and will be delivered to the Chicago & 
North Western-Union Pacific in a few 
days. After exhibitions at Chicago, 
Omaha, Neb., Columbus, Grand Island, 
Kearney, Cheyenne, Wyo., and Laramie, 
Ogden, Utah, and Salt Lake City and Los 
Angeles, Cal, Pasadena and Glendale, the 
11-саг train, propelled by a 2100-hp. Diesel- 
electric power plant, will be placed in 
service between Chicago and Los Angeles 
on a schedule of 3934 hours for the 2298 
miles, making the first trip from Los An- 
geles on May 15. 

The streamliner will depart from these 
terminals each five days. “Sailing” dates 
from Chicago will be 6:15 p.m. on the 
second, seventh, twelfth, seventeenth, 
twenty-second, and twenty-seventh of each 
month and from Los Angeles at 3:45 p.m. 
on the fifth, tenth, fifteenth, twentieth, 
twenty-fifth and last day of the month. 
It will arrive at Chicago at 9:30 a.m. and 
Los Angeles at 8 a.m. the second morning. 
A supplementary fare of $10 between ter- 
minals will be made in Pullman cars and 
$5 in coaches. The nine revenue cars have 
a capacity for 170 passengers, 84 in the 
Pullmans and 86 in the coaches. 


British Road Designs Car for 
Fragile Freight 


Tue Great Western of Great Britain has 
recently developed a new type of freight 
car designed to minimize damage in trans- 
port of such commodities as eggs, fruit, 
furniture and other fragile articles. The 
design of the new car is described in a 
recent announcement as embodying “sim- 
plicity itself,’ the interior being fitted 
with a series of partitions which can be 
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adjusted to hold the stacked commodities 
in position no matter how small the load 
may be. 

The decision to equip 100 cars was the 
result of a year’s experiment with 15 
originally equipped. It is claimed that 
“this new system is the best so far devised 
for the protection of traffic in transit.” 


Report of Bureau of Explosives 

W. S. TorPING, chief inspector of the 
"Bureau for the Safe Transportation of 
Explosives and Other Dangerous Articles," 
has sent to J. M. Symes, vice-president 
of the Association of American Railroads, 
the annual report of the Bureau for the 
year 1935. The Bureau has now been 
operating for about 29 years, and the re- 
port gives a brief description of its activ- 
ities. The contrast between the imperfect 
safety of railroad transportation, prior to 
1907, with the constantly improving safety 
which has been reported by this bureau 
since then is well known. 

The number of routine inspections made 
by the Bureau in 1935 was 23,909, a slight 
increase over the preceding year. In con- 
nection with rough handling of cars, the 
Bureau takes cognizance of other íreight 
as well as dangerous articles, and reports 
that the use of impact recorders in freight 
cars gives increasing satisfaction. In Chi- 
cago and environs, where there is a heavy 


70 YEARS AGO 


_ Авзт STREAMLINED ТУРЕ LOCOMOTIVE WAS PATENTED 
AND TODAY'S 120 MILES PER HOUR WAS 
ATTAINED 47 YEARS AGO / SMITHSONIAN INSTITUTION, WASHINGTON 
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intra-city interchange of loaded cars, the 
use of impact recorders has been found 
economical. 


New Equipment 


LOCOMOTIVE ORDERS 


. Road No. of locos. Type of locomotive Builder 
Joplin-Pittsburg ........... Double-unit, 70-ton propane-elec. Fate-Root-Heath Co. 
La Salle & Bureau County.. 1 Double-unit, 70-ton propane-elec. 
^ 2 Plymouth Fate-Root-Heath Co. 
New York Central.......... 7 Diesel-elec. switchers Electro-Motive Corp. 
Locomotive INQUIRIES 
Alton & Southern.......... 1 а RE Seige utu we rape. 
Freicut-Car ORDERS 
_ Road No. of cars Type of car Builder 
Erie. voix pesa vite iro 500 50-ton box с American Саг & Foundry Со. 
200 50-ton automobile Magor Car Corp. 
К f 100 50-ton automobile (with loaders) Greenville Steel Car Co. 
Pacific Fruit Express ...... 500 Refrigerator eneral American Car Co. 
500 Refrigerator American Car & Foundry Co. 
500 Refrigerator Pacific Car & Foundry Co. 
500 Refrigerator Pullman-Std. Car Mfg. Co. 
700 Refrigerator Company shops 
Seaboard Air Line......... 100 70-ton phosphate Pullman-Std. Car Mfg. Co. 
Wheeling & Lake Erie...... 50 Automobile Company shops 
Freicut-Car INQUIRIES 
Chesapeake & Ohio ........ 3,500 50-ton hoppers. осо aS VS V 
500 50-ton flat bottom. gondolàs зерен eterne 
1,000 50-ton box, steel sheathed, 40 ft. 
Sin. И ОТРУТУ YS AS YA 
150 50-ton drop-end gondolas, with 
Steel Moore. о, лом xt nain are S 
100 50-ton drop-end gondolas, with 
wood Hob. ^^^ чека акаси ъд 
ү 150 50-ton automobile; иен [nnt ol € 
Missouri Pacific ........... 1.500 S-on Doxa  — анаа TTC Pala 
A 500 SOOM Hoppers- а 
„М, G. & Sb Le чаев, 500 50-tom Бои | — wee nt Sexe T Ve Er YA 
200 50-ton'gondóla$ .—— два 
50 ТОЛОП Gondolas” ааа 
25 5U-ton.flat т 9 ее 3f fS 
2 ВОВ ДЕР; o Aen E оно A vx qat 
Pere Marquette ............ 400 50-ton auto-freight, 40 ft. 6 in. 
PO о att ovr сое dad ТА 
100 50-ton auto-freight, 50 ft. 6 in. 
А | Si MRR err CRT ЯС rai e e 
Western Pacific ........... 50 Steel underframes 


PassENGER-CAR ORDERS 


Atchison, Topeka & Santa Fe 13 
N. Y. N. H. & H 50? 


8-car streamline train 
Light-weight 


Edward G. Budd Mfg. Co. 
Pullman-Std. Car Mfg. Co. 


PassENGER-CAR INQUIRIES 


Norfolk Southern .......... 3 Taght-weight coaches. — оао 
3 Light-weight pass. and bagg. сагз........................ 
3 Light-weight Баве. and mail сагѕ........................ 
“== 
i This eight-car, streamline stainless steel train, for delivery within six months, will be 
placed in service in this company’s "Super Chief" on a once-a-week round trip schedule of 39 


rs. 45 min. each way between Chicago and Los Angeles, Cal. 


Diesel-electric locomotive, the "Super Chief" will 


| Drawn by the company’s: 3600-hp. 
go into service early in May on this schedule 


and, pending delivery of the light-weight equipment, will operate with standard steel equipment. 


ions NEW streamline train will include a baggage 
‘our sleepers and а sleeper observation car, 
tional steel train. 

*Twenty for main-line service and 30 


for 


Railw, 
M AY, tone nee Engineer 


suburban 


car, a dining car, a cocktail lounge club car, 


and will weigh about one-half as much as a conven- 


service. 


A table is given covering 15 years, show- 
ing derailments caused by failure of arch- 
bar trucks, from which it is found that 
the major portion of the losses in this 
class was due to the presence of dangerous 
articles in the cars. This table shows, for 
the 15 years, 142 tank cars derailed; other 
cars derailed, 34; losses, tank cars, $1,631,- 
868; other cars, $483,538. 


Improvement Programs 

IN continuance of a program under way, 
the Grand Trunk Western will rebuild and 
modernize 600 hopper bottom coal cars and 
350 box cars in its shops. Coaches used in 
the Detroit-Pontiac suburban service are 
being air-conditioned, while the air-con- 
ditioning program extends to parlor and 
dining cars used in Grand Trunk service. 
This air conditioning is in addition to the 
air conditioning of Pullman cars in use 
on the international runs between Chicago 
and Detroit, Mich. and Toronto, Ont., 
and Montreal, Que., and the sleeping cars 
operating to and from Muskegon, Mich., 
South Bend, Ind. Lansing, Mich., Flint 
and other services. The Grand Trunk 
Western also plans to purchase 100 fifty- 
foot automobile box cars and 100 fifty- 
foot gondola cars. 

The Chicago, Rock Island & Pacific has 
given a contract to the American Car & 
Foundry Company to modernize seven 
chair cars. 

The Wheeling & Lake Erie is building 
50 new automobile cars and has work un- 
der way on the rehabilitation of disabled 
cars, in its shop at Toledo, Ohio, where 
three hundred fifty men are now employed. 

The Denver & Rio Grande Western's 
$2,286,248 improvement program for 1936, 
authorized by the district court, covers 
only the first year of a comprehensive 
program which will require four years for 
completion. Among the expenditures for 
this year will be $250,000 for air-condition- 
ing coaches, lounge-observation cars and 
dining cars which are being built at the 
Burnham shops. 
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Plan Drafting of National Smoke 
Prevention Code 


Prans are being made for the drafting 
of a national “smoke prevention code” with 


law-enforcing features at the annual con-. 


vention of the National Smoke Prevention 
Association, which is to be held at the 
Hotel Ansley, Atlanta, Ga., on June 2-5. 
The code, which is to be drafted by repre- 
sentatives of various interested agencies in 
co-operation with the association, will be 
designed to be applicable to cities through- 
out the country. It is expected that those 
in attendance at the convention will in- 
clude municipal officiafs from practically 
every large city, railroad officers, hotel 
managers and other business and industrial 
leaders. 


Samuel W.DudleyAppointed Dean 
of Yale School of Engineering 


SaAMUEL W. Duprey, Strathcona Pro- 
fessor of Mechanical Engineering at Yale, 
has been appointed Dean of the Yale 
School of Engineering, President James 
Rowland Angell announced on April 21. 
He succeeds Dean Robert E. Doherty, who 
has been elected president of the Carnegie 
Institute of Technology. 

Professor Dudley, who has been chair- 
man of the Department of Mechanical En- 
gineering at Yale since 1923, is one of the 
outstanding authorities in the application 
of braking mechanisms to railroad rolling 
stock equipment, and has played an im- 
portant part in the development of the air 
brake. He has also done much original 
work with the braking equipment on elec- 


Harry N. Hayes has been appointed 
Chicago district manager of the Coffing 
Hoist Company, Danville, 111. 


Tue P. AND M. Company has moved its 
office from 165 Broadway to 50 Church 
street, New York. 


I. Lamont HuGues, executive vice- 
president and a director of the Carnegie- 
Illinois Steel Corporation, has resigned. 


Joun C. КЕЕМЕ has been appointed sales 
representative of the Illinois Railway 
Equipment Company, with headquarters 
at Chicago. 


Тнк Хоглмо Company, Ixc, Wash- 
ington, D. C. has been appointed Toncan 
Iron sheet distributors, for the Republic 
Steel Corporation, Cleveland, Ohio. 


Sipney E. TREADWELL, representative of 
the Railway Sales division of The Texas 
Company, with headquarters at Atlanta, 
Ga. has been appointed district manager 
with the same headquarters. 


THE ASSOCIATION OF MANUFACTURERS 
or CHILLED Car WuHEELs, Chicago, has 
consolidated its offices with its laboratory 
and research department and the combined 
facilities are now located at 445 North 
Sacramento boulevard. 
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tric rolling stock and high speed stream- 
line trains. 

Professor Dudley received his formal 
scientific training at Yale, where he gradu- 
ated from the Sheffield Scientific School in 
1900, and received the M.E. degree in 
1903. He then joined the Westinghouse 
Air Brake Company at Pittsburgh, Pa., 
as an engineer, and soon was made local 
engineer in charge of the installation of 
electric locomotives and multiple cars on 
the extensive electrification projects then 


S. W. Dudley 


being undertaken by the New York Cen- 
tral and the New Haven. In 1914 he be- 
came chief engineer of the company, and 
remained in that capacity until 1921, when 


Supply Trade Notes 


Tur С. M. Basrorp Company, New 
York, has moved its branch office from 
2717 Koppers building, Pittsburgh, Pa., to 
422 Leader building, Cleveland, Ohio. 


Braman, Dow & Co., Boston, Mass., has 
been appointed dealer agent in the Boston 
area for the General Reíractories Com- 
pany, Philadelphia, Pa. 


THE ELECTRO-MOTIVE Corporation, La- 
Grange, Ill., has moved its New York of- 
fice from 10 East Fortieth street to the 
New York Central building, 230 Park ave. 


А. Е. Dogsropt of the Chicago office of 
the Carboloy Company, Inc., manufac- 
turers of Carboloy cemented carbide cut- 
ting tools and dies, has been transfered to 
2802 Atkinson avenue, Milwaukee, Wis. 


Wittram M. Rocne, formerly vice- 
president of the Waugh Equipment Com- 
pany, New York, has been elected vice- 
president of the International Supply 
Company, Chicago. 


Norbert E. Smitu, representative of 
Joseph T. Ryerson & Son, Inc., with head- 
quarters at Indianapolis, Ind., has been ap- 
pointed sales representative of the Inland 
Steel Company, with headquarters in Chi- 
cago. 


he was called to Yale to one of the newly 
established chairs on the foundation рго- 
vided by the will of Lord Strathcona ard 
the Mount Royal of Canada. The chai: 
was founded in “the interest of modern 
science, civil and mechanical engineering 

Professor Dudley has taken an active 
part in transportation engineering as 3 
member of Yale’s committee on this sub- 
ject and in co-operation with the Socies 
for the Promotion of Engineering Edu- 
cation, the railroad division of-the Amer- 
ican Society of Mechanical Engineers, ani 
the executives and educational directors of 
the railroads and the supply industry. 


British to Build 587 Locomotives 


Вюитіѕн railways will build 587 new lo- 
comotives in their own shops in the near 
future, according to a recent announcemert. 
Included will be 17 locomotives which the 
London & North Eastern will build of 2 
design generally similar to that of из 
streamline "Silver Link" which now haul: 
the L.N.E. "Silver Jubilee" train between 
London & Newcastle. The decision of the 
L.N.E. in this connection, the announce- 
ment says, is "the result of the remarkab:e 
success which has attended the working of 
the existing streamline locomotives. И 
has been found that the streamlining has 
saved a great deal of power, in addition 
to which it has solved the problem of 
lifting smoke and steam so that it does 
not obstruct the driver's view. For high 
speed running at rates in excess of 60 
m.p.h. it has also been found that the re- 
duction of wind resistance effected by 
streamlining has had beneficial effects upon 
fuel consumption.” 


Tur Мвооснт WASHER MANUFACTUR- 
ING Company, Milwaukee, Wis., through 
its Los Angeles sales agents, the Western 
Washer & Manufacturing Company, is ex- 
panding its range of service in California 
and adjacent territory. The latter com- 
pany has moved into larger quarters at 
2111 East Fifty-first street, Los Angeles. 


Ross F. Hayes has been appointed east- 
ern sales agent of the Railway Utility 
Company, Chicago, succeeding J. H. Den- 
ton, who has represented the company in 
that territory for the past 23 years. Mr. 
Hayes will continue his headquarters at 50 
Church street, New York. 


CuanLEs В. Surface has been appointed 
sales manager of the P & H Electric Mo- 
tor Sales division of the Harnischfeger 
Corporation, Milwaukee, Wis. Mr. Sur- 
face is located in the home office in Mil- 
waukee, and is in charge of sales covering 
motors and electric plants. 


Tue REPUBLIC STEEL CORPORATION has 
appointed the Equitable Equipment Com- 
pany, Inc, New Orleans, La., distributor 
of its Enduro stainless steel. The York 
Corrugating Company, York, Pa., and the 
Sheet Metal Manufacturing Company, Inc., 

(Continued on next left-hand page) 
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MORE TONNAGE 
At Higher Speeds 


and lower Costs 


Capacity trains at higher 
speeds spread operating ex- 
pense over more ton-miles. » 
Modern locomotives set the 
pace—they haul more tons at 
faster speeds — they reduce 
ton-mile costs. They speed up 
the entire railroad and in- 


crease net earnings. 


p". MA 
< LOCOMOTIVE WORKS 


INCORPORATED 


Stamford, Conn., have been appointed Ton- 
can Iron sheet distributors. The latter 
company is a branch of the same firm in 
Brooklyn, N. Y. which had previously 
been appointed distributors of Toncan 
sheets. 


C. RusseLL Warren, formerly head of 
the Chicago branch of L. C. Chase & 
Company, Inc., New York, and with this 
organization for the past 14 years, has been 
appointed sales manager for all Goodall- 
Sanford transportation and home-furnish- 
ings divisions at New York. 


THE OwEN-DYNETO CORPORATION, Syra- 
cuse, N. Y., a subsidiary of Electric Auto- 
Lite, is now manufacturing and selling 
USL arc welding equipment. The entire 
engineering staff and manufacturing ma- 
chinery and equipment have been moved 
from Niagara Falls, N. Y., to Syracuse, 
N. Y. J. L. Fosnight has been appointed 
sales manager, welder division, Owen- 
Dyneto Corporation. 


Навор T. Henry, who has resigned 
as eastern district sales manager of the 
Q & C Company, New York, to be- 
come manager of railroad sales of the 
Burden Iron Company, Troy, N. Y., was 


Harold T. Henry 


born at Fishkill, N. Y., in 1898, and was 
educated in high school and later grad- 
uated from Morrisville College, Morris- 
ville, N. Y. He served for 16 years with 
the Q & C Company in various capacities, 
including inspection work, advertising, 
shop work and also assisted in the devel- 
opment and sales of several railroad de- 
vices both in the mechanical and mainten- 
ance departments of the railroads. Pre- 
vious to that time Mr. Henry was 
connected with the United States Air 
Corps test department. 


G. M. LaucHLIN, Jr., chairman of the 
board of the Jones & Laughlin Steel 
Corporation, has announced his desire to 
tender his resignation as chairman of the 
board to take effect upon completion of 
current financing operations, and it is ex- 
pected at that time that H. E. Lewis, 
chairman of the executive committee of 
the Jeffrey Manufacturing Company, Co- 
lumbus, Ohio, and formerly executive vice- 
president of the Bethlehem Steel Corpora- 
tion, will be elected a director and chair- 
man of the board of the Jones & Laugh- 
lin Steel Corporation. 
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К. A. GrIswoLD, for many years identi- 
fied with the anti-friction bearing industry, 
who joined the sales organization of the 
Bantam Ball Bearing Company, South 
Bend, Ind., in October, 1935, has been 
assigned the Connecticut and Massachu- 
setts territory, with headquarters at 
Hartford, Conn. 


Tue Foote Bros. Gear & MACHINE 
CORPORATION has taken over all activities 
and assets of Foote Bros. Gear & Machine 
Company, Chicago, completing the reor- 
ganization and consolidation of its activi- 
ties. The officers are as follows: Frank- 
lin H. Fowler, president and general man- 
ager; W. A. Barr, vice-president in charge 
of manufacturing; F. A. Emmons, vice- 
president in charge of sales and J. R. 
Fagan, secretary and treasurer. 


С. W. Dic, JR., has been appointed 
sales engineer for the Torrington Com- 
pany, Torrington, Conn, and the Bantam 
Ball Bearing Company, South Bend, Ind., 
to handle their bearings and specialties 
in the New York territory, with head- 
quarters at 200 Fifth avenue, New York. 
Mr. Dietrich was graduated in mechanical 
engineering at Cornell University in 1918, 
and then served in engineering and sales 
capacities with the Automatic Refrigerat- 
ing Company, the Hyatt Roller Bearing 
division of General Motors and the James 
T. Gordon Company. 


WiLLIAM О. AsHE, mechanical engineer 
of the Commonwealth plant of the Gen- 
eral Steel Castings Corporation, Granite 
City, Ill, has been appointed sales engi- 
neer, with the same headquarters. From 
1906 to 1910, he was employed in the engi- 
neering department of the American Lo- 
comotive Company at Schenectady, М. Y., 
and from August, 1910, to April, 1923, 
was with the New York Central as drafts- 
man, chief draftsman and assistant engi- 
neer of motive power. In April, 1923, he 
was appointed mechanical engineer of the 
Commonwealth Steel Company and con- 
tinued in that capacity until 1929, when 
the Commonwealth Steel Company became 
a part of the General Steel Castings Cor- 
poration. Since then Mr. Ashe has been 
mechanical engineer of the Commonwealth 
plant at Granite City. 


Obituary 


Harry U. Hart, vice-president and chief 
engineer of the Canadian Westinghouse 
Company, Ltd., died suddenly at Hamilton, 
Ontario, on March 15. 


WirLIAM CHARLES Peyton, president of 
the Standard Stoker Company, Inc., died 
on April 4 at his home in New York at 
the age of 67. 


Mayor CHuanrEs CaroTHERS, formerly 
representative of the Franklin Railway 
Supply Company, with headquarters at 
Chicago, died in that city on March 30 of 
angina pectoris. 


ARTHUR G. JOHNSON, president of the 
Armspear Manufacturing Company, New 
York, died on March 21. Mr. Johnson 
was in his fifty-second year and had been 
connected with the Armspear company for 
15 years. 


WiLLIAM A. FoRBES, vice-president oi 
the United States Steel Corporation, died 
on April 7 at Doctors Hospital, New York. 


CLARENCE J. ОгмѕтЕАр, who retired in 
1931 as assistant to the president of the 
Westinghouse Air Brake Company, died 
at Miami, Fla., on March 23. 


СковсЕ С. CRAwromp, who retired as 
president of the Jones & Laughlin Steel 
Corporation in May, 1934, and who was 
president of the Tennessee Coal, Iron & 
Railroad Company prior to 1930, died in 
Birmingham, Ala. on March 20. 


CHARLES S. Lockwoop, who worked 
with John W. Hyatt on the invention of 
the Hyatt roller bearing, died in Newark. 
N. J., on March 20, in his eighty-sixth 
year. Mr. Lockwood was an active mem- 
ber of the Hyatt experimental laboratory 
staff almost up to the time of his death, 
his career having covered 62 years in the 
service. More than 44 of these years were 
devoted to the Hyatt Roller Bearing Com- 
pany, since its incorporation in 1892. Mr. 
Lockwood himself took out nearly 100 
patents. 


Cuartes D. ]Емкз, president of the Chi- 
cago-Cleveland Car Roofing Company, died 
in San Francisco, Cal., on April 14, fol- 
lowing a month’s illness. Mr. Jenks was 
born in Philadelphia, Pa. He was em- 


„ployed in the freight and operating de- 


Charles D. Jenks 


partments of the Pennsylvania at Phila- 
delphia for nine years and then entered 
the employ of the Atlantic Refining Com- 
pany, Philadelphia, in the engineering and 
construction department. In 1900, he be- 
came assistant to the vice-president oí the 
Pressed Steel Car Company, with head- 
quarters at Pittsburgh, Pa., and later was 
promoted to sales agent, with headquarters 
at Chicago. In 1910 he was appointed 
western sales manager of the Standard 
Coupler Company, with headquarters at 
Chicago; from 1912, to January 31, 1918, 
was general manager of Edwin S. Woods 
& Co., and from the latter date until Feb- 
ruary 28, 1923, was president and a direc- 
tor of the Damascus Brake Beam Com- 
pany at Cleveland, Ohio. He then became 
vice-president of the Chicago-Cleveland 
Car Roofing Company at Chicago, and in 
1925, was elected president. 
(Turn to next left-hand page) 
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DICTATED BY EXPERIENCE 


During the first two months of 1936 there were 50 new locomotives ordered. 
Eleven were switchers, twenty were mallets and 19 for passenger and freight 
train service. 

Of the latter nineteen locomotives suitable for Booster application, seventeen 
were equipped with The Locomotive Booster. 

These applications were all made by railroads having a previous wide experi- 
ence with the advantages and maintenance economies that The Locomotive 


Booster brings. 


Booster Repair Parts made by the jigs and fixtures that produced the original are your best guarantee of satisfactory performance. 


FRANKLIN RAILWAY SUPPLY COMPANY, INc. 


NEW YORK CHICAGO MONTREAL 
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Master Mechanics and 
Road Foremen 


J. W. West has been appointed assistant 
road foreman of engines of the Philadel- 
phia division of the Pennsylvania. 


СнлкгЕ$ W. MATHEWS, master me- 
chanic of the Louisville & Nashville at 
Decatur, Ala., has been appointed to the 
newly créated position of general master 
mechanic, with headquarters at Louisville, 
Ky. Mr. Mathews was born on July 14, 


C. W. Matthews 


1884, at Lyons, Mich. He entered the em- 
ploy of the Louisville & Nashville on June 
3, 1900, completing his apprenticeship and 
serving as a machinist at Decatur until 
May 12, 1904. From that date until June 
19, 1905, he was consecutively in the em- 
ploy of the Nashville, Chattanooga & St. 
Louis at Nashville, Tenn., the Tennessee, 
Central at Nashville, and the Alabama 
Great Southern at Birmingham, Ala., as a 
machinist. He then returned to the Louis- 
ville & Nashville and until May 28, 1907, 
was a machinist and foreman, Birming- 
ham District. From May 28, 1907, to 
January 23, 1908, he was machinist and 
assistant night enginehouse foreman of the 
Alabama Great Southern at Birmingham. 
On the latter date he became enginehouse 
foreman of the Louisville & Nashville at 
Boyles, Ala.; on May 3, 1913, general fore- 
man at Anniston, Ala.; on May 31, 1917, 


Marinac has furnished us with the fol- 
lowing explanations of the three cartoons 
which appear elsewhere in this issue. 

Page 204. Not so many years ago, before 
the use of electricity became common, gas 
lamps were used for street lighting. 
Promptly at twilight the gas lighter would 
make his rounds, many of them riding 
bicycles. In Kent, England, the system 
used by W. H. Slater, a retired naval offi- 
cer, whose duty it is to light the riverside 
wharf lamps, recalls this old custom. In- 
stead of using a bicycle for his five-mile 
trip, he has constructed a novel land yacht, 
and sails to his work over steel rails. 
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Personal Mention 


assistant master mechanic at Covington; 
on April 1, 1918, master mechanic at Cov- 
ington, Ky., and on March 1, 1919, master 
mechanic at Decatur. 


Car Department 


H. A. Gropue, has been appointed as- 
sistant passenger shop superintendent of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific with headquarters at Milwaukee, Wis. 


А. C. SCHROEDER, production inspector 
in the car department of the Chicago, Mil- 
waukee, St. Paul & Pacific, has been ap- 
pointed general foreman of the freight 
car shop at Milwaukee, Wis. 


L. E. HILSABECK, car foreman on the 
Chicago Great Western at Oelwein, Iowa, 
has been appointed to the newly-created 
position of general car inspector of freight 
and passenger equipment, with headquar- 
ters at Oelwein. 


Shop and Enginehouse 


A. R. Carson, assistant superintendent 
motive power shops of the Canadian Na- 
tional at Moncton, №. B, has been ap- 
pointed superintendent of shops. 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Die Heaps.—The Eastern Machine 
Screw Corporation, New Haven, Conn., 
describes in a four-page bulletin H & G 
insert chaser die heads for use on Brown 
& Sharpe automatic screw machines. 


Отиату Jacx.—Acco utility Jack No. 
35, suitable for applications involving 
stretching, pulling, binding or lifting, is 
described in a four-page bulletin issued by 
the American Chain Company, Inc., Bridge- 
port, Conn. 


MARINAC’S RAIL ODDITIES 


Page 212. Some of the early American 
railroads adopted the English practice of 
running trains on the left-hand side, where 
double tracking was used. This practice 
has now been changed on most roads in 
this country, but the Chicago & North 
Western still adheres to it. A heavy ex- 
penditure would be necessary to change to 
the right-hand side, and in addition the 
British practice is said to possess some 
distinct advantages. 

Page 221. Speed—fastest thing on wheels. 
It made a forgotten world’s record. This 
little streamline electric locomotive made 
the incredible speed of 120 miles an hour 


Trade Publications 


Obituary 


J. E. IxcLiNG, supervisor of fuel and 
locomotive operations for the Erie, with 
headquarters at Cleveland, Ohio, died on 
April 14 at Paterson Hospital, Paterson. 
N. J., after an illness of several weeks. 


Носн Montcomery, former superinten- 
dent of motive power and rolling stock 
of the Rutland, with headquarters at Rut- 
land, Vt., who died recently of heart dis- 
ease, at Cocoanut Grove Fla, was bom 
on April 26, 1864, at London, Ont., and 
received his education in the public 
schools. Mr. Montgomery entered railway 
service in 1879 as an apprentice on the 
Canada Southern (Michigan Central) and 
in 1884 he became locomotive fireman of 
the Chicago & North Western, serving ccn- 
secutively as engineman, road foreman of 
engines and general foreman. In 1900 he 
was appointed road foreman of engines 
and later general foreman of the Central 
of New Jersey. In 1907 he became super- 
intendent motive power and equipment of 
the Bangor & Aroostook. Mr. Montgom- 
ery was appointed superintendent motive 
power and rolling stock of the Rutland in 
July, 1913, from which position he retired 
in the latter part of last year. 


PrricorE.—Plicote, a scientifically pre- 
pared protective covering of a paint-like 
nature for application to metal, concrete, 
wood, etc., is described in a booklet issued 
by the Watson-Standard Company, Pitts- 
burgh, Pa. 


Hicycie Toors.—Catalog No. 900, issued 
by the Chicago Pneumatic Tool Company, 
6 East Forty-Fourth street, New York, 
covers a new line of Hicycle portable elec- 
tric tools, including drills, screw drivers, 
nut runners, grinders and sanders. 


Р1РЕ THREADING AND CurTING-Orr Ma- 
CHINE.—Bulletin No. C-82 featuring the 
Little Landis pipe threading and cutting 
off machine has been issued by the Landis 
Machine Company, Waynesboro, Pa. This 
machine employs both the Landis die head 
and the Landis long life chaser. 


in 1889. It was designed to haul freight 
from New York to San Francisco in 24 
hours, but an accident during a test run 
sent it to the Smithsonian Institution, where 
it has lain ever since, rusting and forgot- 
ten. The recent introduction of stream- 
line, articulated trains caused patent at- 
torneys to check back over the files. They 
discovered that the basic idea had been 
patented 70 years ago; it was merely ahead 
of its time! More recently, a general stock 
taking of the contents of the lumber rooms 
of the Smithsonian Institution, at Wash- 
ington, disclosed the original of the high 
speed electric train. 
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If every sheet in a freight car body lasted 
as long as every other sheet, freight car 
maintenance would be greatly reduced 
and car availability increased. » » » This 


uniformity can be closely approximated 
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Modern Methods and Facilities Effect Economies at 


Reading Locomotive Shop 


Railway Mechanical Engineer 
JUNE, 1936 


D urine the past six years the Reading Company has 
concentrated the major part of its locomotive repair work 
at its main shop at Reading, Pa. This shop was built 
in 1905 and consists principally of a main machine and 
erecting shop 200 ft. by 750 ft. having 68 erecting pits 
of the transverse arrangement, 34 on each side of the 
building, with a large machine bay the full length of the 
building between the two erecting bays. At the north 
end of this building and continuous with it is a 192-ft. 
by 404-ft. extension containing the locomotive wheel and 
driving box departments. In this extension are also 
longitudinal repair tracks where Mallet type locomotives 
and rail motor cars are repaired. Locomotives enter and 
leave the main shop by a track served by a turntable; the 
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for steam locomotive repairs were reduced 47 per cent, 
Faced with the problem of maintaining efficient trans: 
portation service under such conditions the management 


Wedin 
= g 
(G) 


ә 
| 2 О . 
Е Е ls Introduction of progressive ге- 
| 5 | $ > | . . е 
H ME. pair system and the installation 
| [s 5.8 
ЕНЕС К of $227,000 worth of new shop 
( | = БЕ | . . 
| Sng. | equipment contribute to a re- 
| 2. : $ 
| НЕЕ duction of 27 per cent in loco- 
| л < ri | . . 
EHE = 5 motive shop Ише and 24 per 
| 1 ии 
> vio 9v . . 
НЕ È Ё Е | cent in repair cost 
ӧ||&. 9. |&® 
= 
ju UW 
| machine shop extension is served by tracks entering at 
| the north end of the building. Adjacent to the machine 
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Dismantling a pair of wheels destined for the 
scrap pile—tires are cut through with a torch 
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Locomotives are stripped in Section A outside the shop 


set out to adapt its operations to changing conditions. 
Those in charge of the locomotive repair work made de- 
tailed studies of the repair problem, particularly as re- 
lated to classified locomotive repairs, with the result that 
in 1932 the Reading took a radical step and changed the 
shop operation over from the former conventional sys- 
tem of repairing locomotives at fixed shop locations and 
introduced a progressive or "spot" system of repairs, in 
which certain sections of the shop were equipped for 
specialized repair work and the locomotives moved from 
section to section during the progress of their passage 
through the shop. The results so far obtained since the 
introduction of this progressive system are of particular 
interest to railroad men because of the fact that the 
progressive system of locomotive repairs has not been 
generally believed to be well adapted to the transverse 
type of shop. It must be borne in mind that, under the 


necessarily curtailed operations of the past four years, 
it is not possible to determine conclusively the potentiali- 
ties of any type of railroad shop repair system, but the 
results so far obtained at Reading, with the shop operat- 
ing at not much more than 35 to 40 per cent of its 
capacity, indicate that the economies so far effected have 
justified the step that has been taken. 

Once the progressive system had been established on 
a working basis it became evident to those responsible 
for shop operations that it would not be possible to 
effect the desired savings unless many of the older units 
of machine tool equipment were replaced. Consequently 
another series of studies were made which, when com- 
pleted, pointed definitely to the fact that a modernization 
program as regards shop facilities would make it possible 
to effect substantial economies in locomotive repair work. 
These studies resulted in the replacement of 49 old 


Two of the locations inside the shop where repaired and finished locomotive parts are stored awaiting assembly 
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machine tools averaging approximately 35 years in age 
by 32 modern machines at an expenditure of approxi- 
mately a quarter of a million dollars. 


The Progressive System 


The progressive system as applied to the Reading 
Shop is operative only in the main erecting shop, and 
does not apply to the work on Mallet type engines in 
the machine shop extension at the north end of the shop. 
'The erecting department was originally divided into four 
sections, the same work being performed in each sec- 
tion, making it necessary for workmen to go to each of 
the four sections of the shop in order to perform similar 
work. Under the progressive system this has been 
changed, so that each class of work is performed in one 
section only. The definite operations are grouped in a 
sequence from beginning to end, each group being per- 
formed at designated locations which are known as 
"sections," there being six of these in all, three in the 
East bay of the shop and three in the West bay. 

The sections are designated by letters, and each 
section is distinguished by a different color which 
appears on the section marking sign located on 
the shop wall. 
marker sign, which shows the number of the locomotive 
which is on that pit at any given time. These marker 
signs simplify the problem of locating any particular 
locomotive. In general the principal difference between 
the progressive system and the former conventional 
system, is that the locomotives move to the workmen 
rather than the workmen to the locomotives. Individual 
sections of this shop have been fitted to do specialized 
work with convenient racks for the storage of locomo- 


At each pit location there is also а. 


tive parts. Material ordered for application to locomo- 
tives is delivered to these various sections in accordance 
with the schedule calling for its application. The general 
operations involved in locomotive repair work which are 
performed at each section are as follows 


Color 
designation Letter Operation 

Red A Stripping, unwhecling, cleaning. 

White B Light boiler work, heavy boiler work, flues applied, 
boring cylinders, fitting braces. 

Blue C Light boiler work, heavy boiler work, flues applied, 
boring cylinders, fitting Y races: 

Green D Frame work and cylinders, dry pipe, steam pipe. 
throttle and throttle rigging, waist sheets, pressure 
fittings, testing boiler. 

Brown E [euet cab, footboards, etc., grates, ashpans, smoke- 
ox, spring rigging, valve rigging, stokers, injectors, 
air pump, guides, pilots, couplers, etc. 

Yellow F Wheeling, pipe work, rods applied, shoes and wedges, 


pedestal braces, brake rigging, valve setting, finish- 
ing, inspecting. 


Inasmuch as the tracks in this shop are transverse in 
arrangement it is necessary to lift a locomotive by crane 
from one section to another. After the work in the three 
sections of the West bay has been completed the loco- 
motives are moved across the South end of the shop to 
the East bay by means of a tractor. Each of the bays 
in the machine and erecting shop is adequately served 
by traveling cranes. Locomotives coming to the shop 
for repairs are moved into the shop yard and placed in 
the stripping location outside of the East side of the 
shop. This stripping location forms part of Section A. 
At this point, cabs, jackets, brake rigging, smokebox 
fronts, reservoirs, steam pipes, stokers and grates are 
removed. When flues require renewal they are removed 
at this section and an internal inspection is made oí 
the boiler and firebox. The wheels and rods are left 


After work is completed in Section C the engines are moved across the shop by tractor 
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The wheeling of a locomotive is done 
on the night shift—the wheels, boxes 
and rods are made ready and the wheel- 
ing is done on a specially-equipped pit 


on the locomotives to be removed later, after they have 
been taken into the shop. The stripping track is served 
by a steam locomotive crane. 

After the preliminary stripping operation has been 
completed, the locomotives are moved to a turntable at 
the northeast corner of the shop and delivered over a 
track extending across the north end of the erecting shop 
to Section A where the final unwheeling and cleaning is 
performed. After the parts which have been removed 
from the locomotives have been cleaned, (including pip- 
ing, pedestal braces, clamps, steam pipes, throttle rig- 
ging, etc.), they are stored in the yard outside of the 
shop. Under the former system of shop operation, this 
material was stored in pits adjacent to the repair tracks. 
This caused considerable congestion in the shop and con- 
stituted somewhat of a hazard to the workmen. Under 
the present method this material is stored at fixed loca- 
tions where it is conveniently accessible, and is delivered 
back to the shop at the finishing location when required. 

After the work in Section A has been completed the 
locomotive is then lifted by the overhead crane to Sec- 
tion B or C. Whether a locomotive, in its progress 
through the shop, enters section B or C depends upon the 
extent of the boiler work to be performed; heavy boiler 
repair jobs, such as heavy firebox work, are performed 
in Section C exclusively. A locomotive may or may not 
spend time in all six sections of the shop depending upon 
the nature and extent of the work to be done. On par- 
ticularly light repair jobs it is quite possible that certain 
sections of the shop may be skipped by a locomotive in 
its progress through the shop. 
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A view in the wheel department showing a 
workman fitting up a set of driving boxes 


After the work in Section B or C has been completed 
the locomotive is removed by tractor across the shop to 
section D, where the heavy machine work such as frame 
work and cylinders is done. In this section such work 
as dry pipe, steam pipe, throttle and throttle-rigging re- 
pairs is taken care of, and the necessary tests on the 
boilers are made. After work in Section D is completed, 
the locomotive is lifted by crane to Section E which 
is the first of the two final assembly positions. Here the 
jacket, cab and running boards are applied. The smoke- 
box work is done, grates and ashpans are applied, spring 
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Mallet type locomotives are repaired at a special location equipped with a Whiting hoist 


rigging, valve gears, injectors, air pumps, guides, pilots, 
couplers, etc., are all put on. 

From Section E the locomotive is lifted to the finish- 
ing section, which is designated as F. One of the pits 
in this section is especially equipped for wheeling en- 
gines. Here the wheels and rods are assembled, driving 
boxes and shoes and wedges are put up and when these 
parts are ready the locomotive is lifted over and wheeled. 
This work is done on a second trick so as not to inter- 
fere with the routine work of the first-trick workmen. 
After the engine is wheeled, the brake rigging is applied, 
the valves are set and the engine is ready for its final 
finishing and inspection. A certain part of the painting 
is done in Section F and then the locomotive is moved 
to the enginehouse, which lies immediately north of the 
shop, where the final painting is done and the engine 
fired up. The operations involved in Section F include 
the final work in the enginehouse. The finish painting 
of a locomotive is not done until after it has made its 
break-in run and all repairs and adjustments necessary 
as a result of the break-in have been made. This assures 
that when the locomotive is finally turned over to the 
transportation department it presents a neat appear- 
ance. 

All of the operations in the locomotive department are 
controlled by a master schedule system. When а loco- 
motive is taken into the shop for repairs, it is first 
thoroughly inspected and the class of repairs determined. 
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Depending upon the class and nature of the repairs, a 
given number of working hours is allowed to complete 
the work on the locomotive. Each department in the 
shop is allowed a specific time for the completion of its 
part of the work and the shop supervisor follows the 
progress of all of the departmental work, in order that 
delays may be avoided. The progress reports of parts 
passing through repairing departments are entered on a 
departmental schedule form and a master schedule sheet 
is posted, so that it is possible to determine whether or 
not the work on any particular locomotive is proceed- . 
ing according to the predetermined schedule. 

An analysis of the number of shop days required to 
repair, for example, Reading type 2-8-0 or 4-6-2 loco- 
motives shows that since the installation of the progres- 
sive system the following reductions in the scheduled 
time in the shop have been effected: 


On) Class: 2. repairs. ws v ees lle Дао TUI уай see 29.0 per cent 
On’ СТАЗ отера ez а pra SE 27.5 per cent 
On Class 4 repairs...... ла ay eS 26.0 per cent 
OnClass,5- тера иш ncs Teese, ад юра SRI Sowa ai 24.0 per cent 
On recondition repairs: „с. ель ааа ааа er dunes s. BOO per 000 

Average iredüctidn «vedo оао 27.0 per cent 


Material Distribution 


At the time of the introduction of the progressive re- 
pair system a material delivery system was established. 
which obviates the necessity of workmen leaving their 
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The finished painting on a 


posts for any material that may be required in the proc- 
ess of repair work. Locomotive parts which have been 
removed are distributed to the proper departments for 
repair by means of this delivery system and finished parts 
and material from the store house are delivered in a like 
manner. The delivery system utilizes tractors and trail- 
ers, and operates over eight designated routes—seven of 


which serve the locomotive departments. Опе route 
serves the general store house, oil house, electric and 
superheater repair shops; another route serves the en- 
ginehouse and wheel shop. "Three routes serve the 


locomotive is done by the spray process in Section F 


machine and erecting shops and the machine shop ex- 
tension; one route serves the foundry, boiler shop and 
blacksmith shop, and, a seventh route operates between 
the main shop and the enginehouse. The eighth route is 
confined entirely to the car shop. 


Machine Shop Modernization 


It became evident after the introduction of the pro- 
gressive repair system that substantial economies could 
be effected by modern machine tools. There are, in the 
machine shop at Reading, approximately 300 major 


A set of wheels, rods and boxes ready for the wheeling gang 
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Typical examples of the new facilities at Reading 
1—One of the Warner & Swasey turret lathes 


2—Metal-spraying an air pump piston 


4—The impact wrench on staybolt caps 
3—One of the new American radials 


5—Finishing a locomotive piston head 


6—Westinghouse welder for wheel centers 
7—Finishing the cylinders of an air pump on the Micro grinder 
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Table I—Machine Tools Retired at Reading Shops machine-tool units. About 85 per cent of these were 
Date Аве purchased prior to or at the time the shop was built in 


Machine Manufacturer purchased years ist $ 
РР РУЙ Е S us y 1905, the remaining 15 per cent having been purchased 
i gi Е 4 › 1870 66 : 3 - 
- horizontal boring mill. Wm. Sellers Co. 1882 $5. at various times since then. There has not, however, 
| vertica 8 3 A : 
in. жое lathe E A. etis Machine Со. 1890 46 until now, been any major tool replacement program, 
Аан е. Bement-Miles & Co.... 1890 46 with the result that many of the machines had outlived 
ein. crank shaper ............. Bement & Doughty, . 1890 46 E s. 
30m. vertical drill ы, Wm. Bement & Son... 1895 41 their economic usefulness. 
И Кре ‘table аа 00 Fote Bert Сес 1901 35 As a result of the studies made 49 obsolete machines, 
Kin, КИНЕ due. г. pers кк Lodge ^ Shipley ЕЕ 1901 35 having an average age of approximately 35 years, were 
i u athe . Jones mson...... 1901 35 . . 
бт. x 36-in. planer -sipsi Cincinnati Planer Co... 1901 35 retired and replaced by modern tools. A list of the ma- 
Hn. x in. universal milling $ р 1 1 
Mascbhe co es cupit Pedrick & Ayer....... 1901 з Жу retired ере in ла list of the new 
їп. vertica orng mil........ ullar ompany ..... 
Jin, metal saw .............. ..Higley Machine Co.... 1901 35 machines installed appears іп lable E у 
Wein. engine Іаће............... Lodge & Shipley. ...... 1902 H These new tools were placed at strategic locations 
48.in. бы drill. И Was Bement. Е 1903 33 throughout the shop. The rod department was furnished 
48-in. semi-radial drill ........... Bickford ........... 1903 33 with two new 5-ft. radial drills, an Ingersoll vertical 
16-in. engine lathe............... Harrington Sons & Co. 1903 33 nays А к ^ ә ; 
24in. engine lathe o...n inii ШҮҮ, & Boye.... 1903 зз milling machine and the two 36-in. vertical boring mills, 
2-in. x 24-in. turret lathe........ ones & Lamson....... 190 33 s : > 
36-in. vertical boring mill........ Bullard Cos: osse idese 1903 33 which are used on rod bushings. The Newton crank 
Зра. vertical boring mill Вс Е 1203 33 planer was installed in the shoe-and-wedge group, while 
3l-in. EGE BAW НЕ aq 33 . . : 
Qin. gap grinder с... iN С 1905 31 е two 42-in. Bullard vertical turret lathes were installed 
No. universal grinder.......... : 190 31 ` ` EH 1 BH 
24-in. drill s Raker Brothers ....... 1905 31 т is piston and aa PS Е о 
36-in. vertical drill .............. er Brothers: 2а. 1905 31 in. 1 1 7 ngs. 
| 36-in. radial drill ............... Dreses Machine Tool Со. 1905 31 pac 5 E ngs, piston са SANC я ston, ya YE vem 55 
iin. semi-radial drill СПО Bickford суус 1905 31 The 54-in. Bullard vertical turret lathe is equipped with 
20-in. engine lathe............... utnam BI. desea 190 31 1 H 1 1 1 
16-іп. engine lathe.............. .Hendey Machine Co... 1905 31 a high bed for handling cylinder bushings. The remain- 
$in. turret lathe .............. Bardons & Oliver..... 1905 1 ing two 5-ft. radial drills were installed in the motion- 
Zin. x 24-in. turret lathe ...... .Јопеѕ & Lamson...... 1905 31 : . 
Pim. x 26in. turret lathe: 7:7: Bullard Co. ... 1190$ 31 work group of the main shop and the driving-box group 
Vin. x 26-in. turret lathe. . Bullar 0. . 1905 31 1 ine- Н 1 = 
Шш. x 24. turret lathe. а 0s 3; Ш the machine-shop extension. The motion-work group 
1$in. shaper ... innati Planer Ce... 1905 31 also received the Cincinnati No. 5 milling machine. The 
No. 5 horizontal milling "machine. incinnati Milling Ma- : : H . : 
chine Co fo ee 1905 31 three American engine lathes are installed in the piston 
67-in. vertical milling machine....Bement.Miles & Co.... 1905 31 
30-in. vertical boring mill......... Bollard: Со 2.324542 1905 31 and crosshead department. à А ° 
30-in. vertical boring mill......... Bullard Со. .........- 1905 31 Among the changes made in connection with the 
58.in. vertical boring mill......... Colburn- 5-604 ae 1905 31 hi 1 . { thi h h 1 : 
5а. vertical boring mil аня Colburn PEET eee PUN, 1908 31 machine-tool equipment of this shop was the relocation 
“їп. vertical boring mill......... DIDUFIL coi uaisto at dccus 19 1 1 1 1 1 
36-in. vertical boring mill. ........ BulardoCo 4. ы 1905 3; Of many machines with the idea of grouping machines 
fin. vertical boring mill. ...... Bullard Co. .......... 1905 1 во that the various groups would be self-supporting as 
еп. зп. m n тас. ore) E sero e H EPE 
"c SUMA о A A SUR PINE far as machine tool facilities are concerned. In carry- 


Table II—New and Rebuilt Machine Tools Recently Installed at Reading Shops 


pate Кр т equipment ————— - ———— 
Е place Vo. о "Current 
Description of equipment Name of manufacturer in service motors Hp. characteristics Manufacturer 
Flash ме ег... erro р -Swift Electric Welder Со .. 2/27/35 None i. доча ани», ^ <n аЬ 
Model FG internal grinder............ esses Micro Machine Со................. 8/14/35 1 5 3 ph. a.c. [pep RN атт 
1 2 3 ph. a.c. 220/44 airbanks- Morse 
20-i5, engine Лане ро es colon уул КЁЗ» American Tool Works Co.......... 8/19/35 1 5 2 ph. a.c. 220/440 General Electric 
Flue cut-off machine........... 6.0. а Andrew C. Сатар. Сог зке йе 8/21/35 1 7% 2 ph. a.c. 220/440 General Electric 
Hom Bullard Co: СХ ааа НИЕ і 25 $ pa. a.c. prend Aile Calmera 
36-in. ullard Co. esia cds эмгеке ези а ph. a.c. is-Chalmers 
54-in. Ingersoll Milling Machine Co....... 8/22/35 1 в? ; ph. a.c. 220/140 General Electric 
1 у „же, 4 enera| ectric 
36-in. Ohio Machine Tool Со............. 8/22/35 1 20^ 2h. ac. 220/440 Fairbanks-Morse 
39-in. Consolidated Machine Tool Corp.... 8/23/35 1 d 2 йр. а.с. 220740 Westinghouse 
1 4 ph. a.c. 0/440 estinghouse 
No. 5 milling machine..................0+2-0055 Cincinnati Milling Machine Co..... 8/26/35 1 20 2 ph. a.c. 220/440 Fairbanks-Morse 
32-in."Xx 18-in..gap griüder*. осе sso v кои МОГОЙ: Сб сз «зен оташа ао 9/ 4/35 1 10 2 ph. a.c. 220/440 General Electric 
Tyin. turret: Тае? аена анода International Machine Tool Со 9/13/35 1 20 2 ph. а.с. 220/440 Westinghouse 
54-in. vertical turret lathe............ РКАН Bullard) Co. г: вера ... 9/16/35 1 25 2 ph. a.c. 220/440 Allis-Chalmers 
Coll SO) uiia суй саа ураа ЕДЫ рар А Espen-Lucas Machine Works....... 9/24/35 : 10 2 рн. а.с. 220/1440 Westinghouse 
ph. a.c. airbanks-Morse 
36-in. vertical poring wle ose dee e Re Exe Niles Tool Могкѕ................. 9/25/35 1 15 2 ph. a.c. 220/440 Fairbanks-Morse 
Б radial: Grills sisi. лы жаак аде йе gaia dio Dreses Machine Tool Co........... 10/ 7/35 . 1 15 2 ph: a.c. 220/440 Allis Chalmers 
у ph. а.с. 4 is- mers 
Two No. 5 universal turret lathes............... Warner & Змазеу................. 10/14/35 1 7% 2 ph. а.с. 220/440 Fairbanks-Morse 
ЗА. türret lathes кезе зын эз eoe map y Ver eroe Warner & Swasey................. 10/16/35 1 15 2 ph. a.c. 220/440 Allis-Chalmers 
1418, x 36in. Grinds 56.6.5, 5 Sa Ne asc s сталу а Моби Qo; ое vot teme Rr mede 10/24/35 1 1% 2 ph. а.с. 220/440 Allis-Chalmers 
| d^ 2 ph. a.c. 250/440 Fairbanks Morse 
ph. a.c. 220/44 estinghouse 
St. radial ао лаем кие Dreses Machine Tool Co........... 10/21/35 1 187 2 ри. а.с. 220/440 апр Мое 
1 1 2 ph. а.с. 220/440 airbanks-Morse 
Stock adjusting тасһїпе........................ Watson-Stillman Co. .............. 10/25/35 1 з 2 ph. а.с. 220/440 Westinghouse 
42-in. vertical turret lathe®...........0ccccsscees Bullard Сө; за err 11/ 7/35 1 25 2 ph. a.c. 220/440 Westinghouse 
Sit. radial “drills, ан БӨР ОРТА American Tool Works Co.......... 11/15/35 | 20 2 ph; a.c. nd AE 
у ph. а.с. 220/44 is-Chalmers 
24 іп. Gridley ашотаёіс........................ National. Асте Согог 11/18/35 1 20^ 2 ph. a.c. 220/440 General Electric 
Two 18-in. ene еде esa лана American Tool Works Co.......... 11/21/35 1 10 2 ph. a.c. 220/440 Allis-Chalmers 
Sits) radial dril: „сте dio oh es areas ees American Tool Works Co.......... 12/ 3/35 1 20, 2 ph: a.c. 220740 Alia Cammers 
2 ph. a.c. 44 is-Chalmers 
Driving box oil grooving machine................ Lehman Machine Со............... 12/ 4/35 1 5 г 2 ph. а.с. 220/440 Westinghouse 
1610. engine lathe os ices di ерене Monarch Machine Сб: ез. 1/ 9/36 1 10 2 ph. a.c. 220/440 Fairbanks-Morse 
Мад die sinker. «od eei ere QUIS DIm UM Pratt: & Wibtney.oi- iocos dores 1/23/36 J 1 2D ph. = 220/440 General кеспе 
А Д 44 зепега1 Electric 
Automatic wheel center эе1дег.................. Westinghouse Elec. & Mfg. Co..... 1/25/36 1 7% Ln pur d.c. General Electric 


SPECIAL SHOP EQUIPMENT INSTALLED AT READING 


Potts impact мтепсћеѕ.......................... Ingersoll-Rand Co. ............... 12/26/34  .. gs аласара ОТУУ 
о ЖИ А restore Wilson Mechanical Instrument Со... 5/25/35 21 ж заела Ena ee SS 
{hecking pyrometeg эзел eis vie sic aide eves rns means Thwing Instrument Co............. 6/19/35 T. me. оба ee bids, ое 

Metal spra equipment... os se as cae ee oe ne Metallizing Co. of America........ 8/ 8/35 Sis Ws Patines = изо 
Foundry blast едиїртепї....................... n aoa Go. 2475 "Аала Ais se 8/23/35" се we анаа иии саайда 
Electric furnace for heat treating................ (QI. Hayes, Тисі кеда жч 9/ 3/35 m v5 Әне оба — c] RC CUI Bay d 


* Rebuilt machine tools. 
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Part of the turret lathe group with new foundations ready for additional machines 


ing this relocation out, the turret lathes are being placed 
in a turret-lathe group in the main shop. The 715-in. 
Libby turret lathe and the No. 2A Warner & Swasey 
are located in this group, while the two No. 5 Warner 
& Swasey turret lathes are located temporarily in the 
brass-work group in the balcony over the driving-box 
section. The Gridley automatic is installed in the main 
turret-lathe group working on brake, spring-rigging and 
motion pins. 

Another major change which has been made involving 


machine work has been the establishment of an air-brake 
shop which handles all of the air-brake work—both car 
and locomotive—íor the entire Reading System. This 
air-brake department is located in the new car shop 
building at Reading which was built in 1927. The Model 
FG Micro grinder mentioned in the list of new machine 
tools purchased was installed in this department as was 
also the metal-spray equipment. The Micro grinder is 
operated almost exclusively on air-pump and power- 
reverse-gear cylinders and the metal-spray equipment is 


A view in the assembly section of the erecting shop 
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used a large part of the time on the building-up of air- 
pump and power-reverse-gear piston rods. 


The Influence of New Tools 


When the studies were made in 1933-1934 upon the 
basis of which these new tools were purchased the esti- 
mates of potential savings were predicated upon normal 
operations. It is worth while to point out that since that 
time operations have not been normal. During the year 
1935 the total operating revenues of the Reading were 
about the same as 1933 and about four per cent greater 
than in 1934. Expenditures for steam locomotive re- 
pairs in 1935 exceeded 1933 by 14 per cent. The Read- 
ing Shop, on the basis of eight-hour days, worked 68 
per cent of the potential number of working days—exclu- 
sive of Sundays and holidays—in 1935 but, on the basis 
of machine hours, the machine-tool facilities were util- 
ized to only 35 per cent of capacity. Herein lies an 
important fact in relation to railroad machine tools, 
namely, that due to the nature of the work it is neces- 
sary to equip a shop with many tools that can not be 
used full time. These figures are included here to em- 
phasize the statement that since this new machine-tool 
equipment was installed—mostly during 1935—condi- 
tions have made it impossible to operate it at anywhere 
near its full capacity. However, of the new equipment 
installed in the present program, involving an expendi- 
ture of $227,000, the economies effected to date show a 
return of 11 per cent on the investment. In view of the 
fact that most of the new units have been in service 
considerably less than 12 months and have not been 
used to capacity this saving indicates that many of these 


new tools, if operated full time, will probably pay for 
themselves in from three to six years. Two of the in- 
stallations, particularly, have already shown economies 
which, on a full time basis, will pay for themselves in 
less than one year. A still more important fact is that 
the Reading, by making this installation, has profited by 
relatively low machine-tool prices and has placed its loco- 
motive repair shop in a position to keep down the ex- 
penses of machining operations as the shop work builds 
up toward a more nearly normal volume. 


Conclusion 
As stated at the outset two things of major importance 
have been accomplished at Reading Shop since 1932—a 
reorganization of the method of repairing locomotives has 


Table III — Relative Percentages of Locomotive Repair Costs 


Labor Material Total 
March, 1930. 14: visionis suis aid wee 100.0 100.0 100.0 
Магон: 103300907 усо d Аде зә» 81.0 65.3 73.0 
March, 1935. mese nana эу 80.5 75.8 76.0 


been effected and as a result of this change in method 
the need for modern facilities has been indicated and 
acted upon. In spite of curtailed operations a saving 
averaging 27 per cent in the number of working days 
required to put a locomotive through the shop has been 
effected. As to actual cost the figures in Table III 


give some idea of what has been accomplished. They are 
based upon actual labor and material costs of a number 
of Reading type 2-8-0 locomotives given Class 3 repairs 
in the months indicated. 


Railwa; 
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Railroad Diesel Engineering” 


External Regulation of Engine Output 


Systems of control employing external regulating 
means for maintaining the generated output within the 
limits of engine power were developed to overcome some 
of the weaknesses of the differential control scheme. 
This external control has been accomplished in several 
ways, such as by a regulator which reflects engine speed 
(and thereby its loading), by faceplate rheostats operated 
in different ways, and by regulators governed by the out- 
put of the main generator. There are many such sys- 
tems in successful operation today. Of these, the first 
system maintains the best engine loading over the widest 
range of train speed. 

One of the disadvantages of differential control system 
is that the output of the main generator varies consider- 
ably with the temperature of the generating units. A 
low temperature exciter field winding results in high field 
current from the battery and therefore, high exciter 
voltages. This, coupled with low temperature main gen- 
erator field windings, acts cumulatively to produce excess 
voltages for any value of motor current, with consequent 
overload on the engine. Actually, since the maximum 
fuel input to the engine is usually fixed to give full rated 
power and no more, the ultimate result is that the en- 
gine operates at a speed and power output lower than 
that for which it was applied. Another disadvantage 
of this control system is that both the main generator 
and the exciter operate with exceedingly variable vol- 
tages, so that there is no satisfactory source of power for 
battery charging and for operation of auxiliary equip- 
ment, unless a third machine is added and controlled to 
give relatively constant voltage over all ranges of engine 
speed and power demands of the traction motors. These 
disadvantages have been overcome in the externally regu- 
lated systems of control, since the excitation may be 
supplied from an auxiliary generator which delivers 
power at relatively constant voltage, and the output of 
the main machine is not dependent upon winding tem- 
peratures. 

The foregoing has necessarily been a rather sketchy 
description of events which have led up to the adoption 
of Diesel power for railway propulsion and of the equip- 
ment involved in its use. It may readily be seen that to 
delve into the detail design of engines, transmission 
equipment, control, auxiliary apparatus, and of locomo- 
tives, rail cars and streamlined trains would extend this 
discussion beyond reasonable limits. It is proposed, 
therefore, to pass on to that phase of the engineering 
which deals with the application of this type of motive 
power to the various classes of railroad service for which 
it has been proven suitable and economical. 


Why Railroads Use Diesel Power 


The major reason for the application of Diesel motive 
power to railroad service is that it saves money. Of 
the eight expense sub-divisions—crew wages, fuel, lubri- 
cation, water, supplies, repairs, enginehouse expense, and 
fixed charges—six may be reduced by Diesel operation. 


* This is the second and concluding part of a paper presented at the 
Massachusetts Institute of Technology, March 16, 1936, dealing with 
the engineering considerations involved in the application of Diesel rail- 
road motive power to rail transportation problems. 

t Diesel-electric engineer, Westinghovse Electric & Manufacturing Com- 
pany. 
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Lubrication is increased because of the consumption of 
lubricating oil by the engine itself, while fixed charges 
are necessarily increased because of the higher first 
cost of this type of equipment. 

Diesel switching locomotives need but one man fur 
their operation and the railroads often find it expedient 
to eliminate the fireman, thus saving a large percentage 
of the locomotive crew cost. In addition, it has inva- 
riably been found that Diesel motive power will switch 
faster than steam locomotives, so that the overtime mav 
be reduced. Where crews are paid by the hour instead 
of for an eight-hour trick, the crew saving may be 
further increased. 

Rail cars have been operated for years by one man 
with safety. It is often stated, however, that high-speed 
trains (such as streamlined trains) need two men in the 
operating cab for safety. While this is a moot point, 
it is firmly believed that one operator is sufficient for 
this type of train on most railroads, except some of the 
western roads. 

The reduction in the number of men in a train crew 
may seem to impose a hardship on this group of railway 
employes, reducing the number of jobs open and thus 
throwing men out of work. When it is considered, 
however, that the railroads are fighting for their very 
existence against highly subsidized competition, the nec- 
essity of reducing expense is of vital importance not only 
to the railroad, but to the employes themselves. In the 
end, all employes thus displaced temporarily are ге- 
absorbed by the natural attrition which is continually 
going on. The only place where this reduction in force 
is ultimately noticeable is in the new additions to the 
force to fill vacancies occasioned by retirements and 
other natural causes. 

Fuel for Diesel power is usually much less expensive 
than for steam locomotives. In switching work this has 
been found to average 25 to 33 of that of steam operation 
(а 75 to 66 per cent reduction in this expense item). In 
rail-car service somewhat similar fuel savings may be 
effected, although there is a considerable variation be- 
tween heavy and light trains. 

Water and supply expense for steam power are rela- 
tive small items as compared to total expense. Repair 
costs, on the other hand, are of major importance, and it 
has been rather definitely established that those for Die- 
sel locomotives and rail cars are well below steam main- 
tenance expense. Enginehouse expense is also much 
lower than for steam because ashpits, water facilities. 
and expensive fueling arrangements are unnecessary. 
likewise the labor of tending to the motive power during 
layover periods is a minimum. 

Aside from the economies which result from the us 
of Diesel motive power in switching and rail-car services. 
other influences sometimes demand its use for special 
purposes. Among these are the elimination of coal smoke 
from metropolitan areas and operation in arid localities 
where water may be difficult to obtain. | 

In order to determine the proper size of Diesel engine 
required to handle a given service—switching, transfer, 
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rail car, streamlined train or road locomotive—it is nec- 
essary to have all of the operating information and serv- 
ice requirements. For most services, the total miles to 
be operated per run, the number of stops and slow- 
downs, stop time, the grade and curve data of the road, 
speed restrictions, train weights and consists, desired 
schedule speed, and similar information must be obtained. 
Switching service, having no definite runs of this nature, 
is analyzed in a different manner as described later. 


The Speed-Time Curve 


The speed-time curve forms the basis of all applica- 
tion studies. From data as indicated above, a continu- 
ous speed-time curve may be prepared for the whole 
run, which will show the performance throughout the 
whole operation. In general, however, such procedure is 
too long and tedious for commercial applications and a 
close approximation is made by dividing the whole run 
into various representative zones and plotting a typical 
run for each zone. 

This may better be explained by following through an 
actual calculation for a rail car. Assume that one zone 
of this rail car service is 20.9 miles long, the elevation of 
the various points being as follows: 


Station Mile Elevation Rise Fall 
Harpersville ....................... 116.0 62 ft. 
ag ee ИА 123.5 180ft. 118 
Mie 125.6 .... ee rye ees 125.6 201 ft. 21 
Ordàn 2 8 ener eon s 128.0 154 ft. 47 
Mile 128.8 ......... sert 128.8 140 ft. 14 
Wylie Center ....................... 132.4 220 ft. 80 
East Barton ........................ 136.9 184 ft. 36 
219 97 


The equivalent grade, as determined by experience, 
may be taken as the sum of the rises in elevation less half 
of the sum of the decreases, divided by the number of 
hundred of feet of the zone (since per cent grade is the 
feet rise per hundred feet). This figure, then, 219 minus 
48.5 (170.5 ft.) divided by 1103.52 or an equivalent 
grade of .155 per cent. This method assumes that only 
part of the descending grades are useful in gaining mo- 
mentum for swinging up the next ascending grade. Also 
no track curvature is given because in this zone the 
curves are negligible. It is customary to estimate the 
average curvature over the whole distance and allow .8 
Ib. per ton of train weight as the resistance offered by 
curved track to train movement. 

'The steam schedule as now operated on this section 
of the run is 30.1 m.p.h. with one minute stop time per 
station. The train normally handled by a steam loco- 
motive, consists of one 60-юп: (loaded) baggage and 
mail car and three coaches averaging 65 tons each when 
loaded. The Diesel train would consist of one 100-ton 
(loaded) motor car with baggage and mail space plus 
the three trailers. From experience it may be estimated 
that 800 engine horsepower will be required to meet the 
schedule. The performance of such an 800-hp. car is 
as follows: 

Miles perHour 


Tractive Force, lb. 
40,000 
30,00 


Amperes per Motor 


* Motor fields sbunted. 


Likewise, the train resistance at various speed from the 
Payis formula (G. E. Review, October, 1926) is tab- 
ulated: — ' 


Rail 
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Train resistance, pounds per ton 


Leading Car 


Miles per Hour Three Trailers Total 
6.9 360 700 1,060 
10 360 700 1,060 
15 410 730 1,140 
20 470 785 1,255 
25 565 840 1,405 
30 655 910 1,565 
35 755 990 1,745 
40 880 1,070 1,950 
45 1,025 1,155 2,180 
50 1,170 1,250 2,420 
55 1,330 1,360 2,690 
60 1,520 1,480 ,000 
65 1,720 1,580 3,300 
70 1.930 1,700 3,630 


From these data the speed-time curve may be plotted. 
Fig. 6 is a typical speed-time calculation sheet and Fig. 
7 is the speed-time curve. A value of 100 Ib. net tractive 


RR Western Run Harp'vlle - E. Barton Weg, 89432 Dete 1/8/30 _—_— 


бар 100084 Vr us Data Used 
Car Tons 


Train Resistance Davis-Tabulati 
Grade Resistance -1851200 000. 
Trailing 195 Tons | 0.К.__ 21-58 Wh 36| Curve Resistance. б — —  — — — 
Total Resistance 
Total 290 Tons |Curve Tabulation 


Braking Rate 275 W,P.H.P.S, 


Resistance 


о о 
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900 
900 
900 
900 
900 
900 
900 
900 
900 
900 


[ Bun | hs n tg Te cd Run С ўе ув 
Adding 10% margin 
31.8 


Sq. in. per mie 1.8 
Mi. per Sq. In.__20 x 100 + 3600 =171.6 
Amps?2, Secs. рег Sq. In. ОО x 50000 (10]5 


Calculated by A. Н, C. 


Fig. 6—Typical speed-time calculation sheet 


force per ton of weight is assumed to produce an accel- 
eration of one m.p.h. per second. 

With the speed-time curve drawn, a planimeter is used 
to determine the time required for the typical run. From 


Typical Run- Harpersville to East Barton 

800H.P. Diesel Engine, 295 ton Train, 5.225 Miles 

.155 Per Cent Grade, 1.0 Minute Stop, Schedule Speed 31.8 M.PH. 
T TT T 
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Fig. 7—Speed-time curve 


the figures given, the average length of each individual 
run from station to station is found to be 5.225 miles, 
and from the calculations it is found that this requires 
477 seconds running time, the train reaching a maximum 
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speed of 55 m.p.h. Adding the station stop time and 
allowing a 10 per cent margin for bad weather conditions 
and to permit making up time, this size of Diesel engine 
will haul this train over this profile at a schedule speed 
of 31.8 m.p.h., which is an improvement over steam 
operation. 

To check the heating of the traction motors operating 
in this zone, the amperes drawn by each motor at each 
speed is tabulated and squared (to obtain heating value), 
then this squared value is plotted with the speed-time 
curve. Measuring the area and dividing by the total time 
of the run (477 running time plus 60-second stop) gives 
the mean squared current value, and extracting the square 
root gives the equivalent heating amperes for the run. 
This works out to be 198 amp., which is well within the 
continuous rating of the motor. Since the generator is 
applied to match the motor capacity, this is also within 
safe heating limits. 


Analysis of Switching Performance 


As has been indicated, there are no definite cycles 
of operating in switching service which may be cal- 
culated to determine the performance of Diesel power 
when applied to this work. If, however, the charac- 
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Fig. 8—Comparative characteristic curves of an 800-hp. Diesel 
locomotive and an 0-8-0 steam switcher 


teristics of the steam power to be replaced are known, 
then the relative performance of the Diesel unit may be 
readily determined. By plotting speed-time curves of 
the steam locomotive pulling different weights of trains 
on level track and superimposing Diesel performance 
curves with the same weight trains, it will be noted 
that the Diesel has decidedly superior accelerating char- 
acteristics over the lower speed range, which offsets the 
improved steam performance over the higher speed 
range. 
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The curves shown in Fig. 8 are the actual perior- 
ance curves of an 800-hp., 115-ton Diesel locomotive 
and an 0-8-0 steam switcher, the latter having the di- 
mensions below: 


Loaded engine эе М{.................................... 221,900 Ib. 
Loaded tender жеїшһМї.................................... 150,700 Ib. 
Maximum tractive А . 
Factor of adhesion 
Rigid wheelbase 
Steam pressure 
Driver diameter чулым еее КОШЕДИ, eee eens 51 

Cylinder іе. сузак weed wR as АЕ КИЙ за eis nate « 22 in. xB ie 


Consideration of these curves shows that the Diesel trac- 
tive force is superior to the steam below four miles an 
hour, but falls off considerably at the higher speeds. The 
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Fig. 9—The effect of high starting tractive force on acceleration 


steam locomotive develops 1,220 hp., maximum, at the 
БУУ hp. while the corresponding Diesel output is only 
The secret of the Diesel superiority lies in the high 
starting tractive force obtainable. Electric drive of the 
axle provides smooth and continuous application of 
torque, and reduces the tendency of wheels to slip. 
whereas the steam locomotive drive produces four dis- 
tinct impulses at the wheels in each revolution. The 
minimum torque in a 90-deg. rotation of the wheels is 
29.3 per cent less than the maximum during this same 
period. We have, therefore, a pulsating torque vary- 
ing from 70.7 per cent to 100 per cent (with an aver- 
age of 89.5 per cent) of the maximum available. О 
viously, the useful tractive force of the electrically- 
driven wheels may be considerably higher (without ex- 
ceeding the adhesive limit) than that of wheels driven 
by reciprocating engines through side rods. It has been 
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demonstrated in service that this may be 20 to 30 per 
cent greater than the useful steam tractive force for 
equivalent weight on drivers. 

The effect of high starting tractive force in the ac- 
celeration of a train is shown in Fig. 9. Curves 4, B, C 
and D are for different train weights, showing the ac- 
celerations as obtained by the Diesel locomotive with 
its relatively high initial tractive force, and as obtained 
by the steam locomotive. The Diesel locomotive has 
the advantage in each case, this superiority being evi- 
denced by higher speeds up to 8 ог 10 m.p.h., which 
is the point where the steam and Diesel acceleration 
curves cross. This, however, is only a part of the 
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Fig. 10—Approximate guide for the selection of Diesel switcher size 


analysis. Area on each of these curves represents dis- 
tance moved (miles per hour multiplied by time), and 
it may be noted from these charts that the area under 
the Diesel curve up to the crossing point is consider- 
ably greater than that under the steam curve. In other 
words, if the two equal trains started side by side, 
the Diesel train would be a considerable distance ahead 
of the steam train when they reached the same speed. 
If then, the steam train is to catch up to the Diesel 
train, it must move faster than the Diesel to regain the 
area (distance) lost up to 8 or 10 m.p.h. The two 
locomotives continue until the area b is equal to the 
area a. If both are then braked to a stop at the same 
rate, they will come to rest at the same point. Meas- 
uring the areas, it is found that the length of runs for 
which these locomotives give equal performance are: 
500-ton trailing load, 740 ft.; 1,000-ton trailing load, 
1,000 ft.; 1,500-ton trailing load, 1,450 ft.; 2,000-ton 
trailing load, 1,620 ft.; and that on all runs shorter 
than these the Diesel is actually faster. 

The average length of run in yard service as recorded 
for 21,750 movements on 12 different railroads is 582 
ft., and the average trailing load is 306 tons. The curves 
indicate, therefore, that the 800-hp. Diesel locomotive 
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can perform faster than the 0-8-0 steam locomotive in 
practically any normal yard operation. 

Comparisons such as just shown have been made for 
a great many locomotives. In order to derive a quick 
method of selecting a Diesel locomotive to replace a 
known steam locomotive in switching service, a curve 
as shown by Fig. 10 has been drawn. By plotting the 
ratio of starting tractive forces of the two units and 
the ratio of tractive forces at 15 m.p.h., account has 
been taken of the Diesel starting advantage and of the 
higher steam power at higher speeds. 

One factor which enters into the application of Diesel 
switching motive power is that of the short time rat- 
ing of the electrical equipment. Conditions are often 
encountered where the locomotive has a heavy train and 
a stiff grade to negotiate in making a transfer move- 
ment. To provide ready means of checking the ap- 
proximate limitations of the motors and the generator 
from a safe heating standpoint, a curve has been pre- 
pared for each locomotive size, one of which is shown 
by Fig. ll. For instance, if in a transfer movement 
the grade starting out of the yard is 0.6 per cent for 
three miles, the permissible train which may be han- 
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Fig. 11—Short-time operating limite 1600- hp. Diesel locomotive 


dled is determined by starting at the ҮЧҮ point 
and going vertically to the T. F.—Distance curve. Then 
by horizontal translation to the grade line and from 
there down to the base line again it will be found that 
2,450 tons may be safely handled. "This, of course, as- 
sumes that the motors start this run at a temperature 
not exceeding 75 deg. C above ambient temperature. 
Actually, switching service is so varied apd requires 
so little work from the traction motors that the motors 
usually start a run of this nature at a much lower tem- 
perature. 

The calculation of a curve such as Fig. 11 requires 
a knowledge of the time-temperature characteristics of 
the electrical machinery. Unfortunately, in the produc- 
tion of commercial motors and generators, elaborate 
tests may not always be made because both time and 
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expense must be conserved while calculations alone will 
not give the data required. However, from a few 
tests made on different motors, Fig. 12 was prepared 
to show the approximate time rating of railway mo- 
tors such as are used on Diesel locomotives. Since the 
fundamental basis for the calculation of Fig. 11 is ap- 
proximate, it may readily be seen that this should be 
used with care. 


Streamlined Train Application 


The predetermination of engine size and train per- 
formance of a unit train involves a number of new fac- 
tors upon which there is little verified data. This is 
based upon such trains being constructed with aerody- 
namically designed exteriors, of extremely light weight, 
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Fig. 12—Estimated railway motor time—temperature curve 


articulated car bodies, and for high-speed operation. 
The most vital consideration is the air resistance to 
be used in calculating the performance. 

There have been many tests carried out for the pur- 
pose of deriving constants by means of which stream- 
lined train resistance may be calculated. A series of 
articles published in the Railway Mechanical Engineer 
issues of August, September, and October, 1934, covers 
a great many tests which have been made, but still leaves 
us without a practical formula for commercial appli- 
cation work. Most engineers, however, are familiar 
with the Davis formula, and so this is generally used 
as the basis for streamlined train resistance estimates, 
modifying the constants to allow for the aerodynamic 
improvement. 

The Davis formula is: 


29 K 


Resistance — 1.3 4 — t 0.045V + — AV? 
w WN 
gaal ] Flange f Аг 
riction | Resis. L Resis. 


Y с Speed a are h 
= Speed in miles per hour 
N= Number of axles 
A = Frontal area of train in square fect 
K = Windage constant: 
0.0024 for conventional type head car 
» 0.00034 for conventional type trailers. 


Experience has indicated that for streamlined trains the 
values of K may be reduced to the following values, 
which are from 40 to 60 per cent of standard values. 


For head-end car ................................. 


.00096 to .00144 
For trailers i oreeson si йын а и 


-000136 to .000204 


Since the application engineer must make no mistake 
in applying a train of this nature, costing hundreds of 
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thousands of dollars, it is almost imperative that the 
higher values of K be used. 

Fig. 13 is shown to indicate the relative train-resis- 
ance values between conventional types of cars and 
streamlined trains. This is for a train such as the New 
Haven "Comet." 

With the train resistance determined, the rest of the 
calculations are similar to those of a conventional train. 
However, since the power required for auxiliary pur- 
poses is high (air conditioning and lighting loads are 
large), care must be taken to determine the real power 
available from the engine for propulsion purposes. 

In an effort to reduce the amount of work neces 
sary in applying Diesel equipment to high-speed trains, 
it has often been found expedient to plot a typical curve 
of the accelerating characteristics from start to bal. 
ancing speed, or the permissible speed limit if this is 
lower than the balancing speed. By drawing in the 
braking lines from the maximum speed to lower speed: 
and using a planimeter to measure the areas, the dis 
tance (and hence the time) lost each time the train 
speed is reduced and re-accelerated may be determined. 
Then, by taking the full-speed time between terminal: 
and adding the time required for each slowdown, for 
each mile of slow-speed operation, and the station time 
for each stop, the total running time may be approx- 
imated. 

The curve shown by Fig. 14 indicates the method of 
plotting the acceleration and braking curve. The full- 
speed mileage, slowdowns, and slow running zones oi 
the run for which this curve was prepared are tabu 
lated : 


No. of slow- 
downs from 
90 m.p.h. 


6 intermediate stops of 2 min. each 


From Fig. 14 the time lost per slowdown has been 
determined. Likewise, the time lost per mile of slow 
running at different speeds has been figured. This is: 


Slowdown to, 


and restoration Time lost, min. 
from m.p.h. (per ори 
RO» ero eb eae pal SEES OT EUNT E SUP d a КҮР Е 


Railway Mechanical Engine! 
JUNE, 19% 


By this method it may be determined that the total 
time of the run is 361.58 minutes, or a scheduled speed 
of 66.3 m.p.h. This is figured by adding the lost time 
to that required if the whole run were at 90 m.p.h., as 
follows: 


Miles Speed, m.p.h. Running time, min. 
400.00 
32.75 
1.75 
8.00 
ВО 
2.65: i. 
1:50: 5s. 
1.15 
1.00 
.15 
Stop time 
Е ООО nr ESCU UE Eme 295.31 
r —Slowdowns————^4 
No. to m.p.h. 
6. «iib ын ыла» BON ауыра DEC 1.62 
Bo тра КУУЛОО КАГУ IAE tay eae 3.76 
B onis eie ies a 70. asserta erae CES E E 3.40 
QU aues s D ue Fhe sta o idisse Rr Ee жу 2.26 
ба тирне каш BO. ose ato ела 8.83 
MEE RES PUN Е УЫ бз ч es 1.70 
LI er NOSE Е ЕЕ IS 9.35 
ее СКК 2.15 
ЗЕ зао 25. stb Pone ОЕ 7.05 
Ionen эе». | ES PR dt SER TR AS AN d d e a 2.50 
l Geofeeerneev xe О dye ara ИХ 2.65 
(MCN qu eu iden О БА ИУ 21.00 
Total’ time опо АННЕ е 361.58 


* These and the figures following are the time in excess of that required 
to make the same distance at 90 m.p.h. 


Diesel Locomotives for Road Hauls 


One reason for the improvement of switching service 
by Diesel motive power is the fact that the time out 


(1) Conventional Cars 210 Ton Train [2 Axles 
(2)Conventional Cars 136 Ton Train 8Axles 
(3) Reduced Section Cars 136 Ton Train 8 Axles 

(4) Reduced Section Cars!36 Ton Train Streamlined 


Thousands of Pounds Resistance of Train 


‚ж ика 


20 40 60 80 100 120 
Miles Per Hour 


Fig. 13—Train resistance values of conventional three-car 
train and three-body-unit train 
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of service for fueling, inspection, and repairs is much 
less than for steam, thus giving a higher availability 
factor. Where Diesel locomotives are used for hauling 
freight or passenger trains, the scheduling of trains lim- 
its the amount of time of Diesel use per day. It has 
also been determined that as the sustained load on the 
locomotive increases, the relative difference between 
steam fuel and Diesel fuel decreases. In other words, 
the advantages of Diesel power decrease with the heavier 
trains and longer hauls, whereas the purchase price dif- 
ferential increases and the higher fixed charges eat heav- 
ily into the savings effected. For this reason the main 
line Diesel locomotive may not yet be considered com- 
petitive with steam, although there are a number of 
tests being carried on at present to determine the exact 
field for such units. 


Savings by Diesel Motive Power 


With the size of engine and equipment determined 
for a given service and its performance known, the en- 
gineer may next prognosticate the operating costs. To 
do this, however, requires a background of accumulated 

9? M.P.H 


| | | | oomen] | [ [ [wes 
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Fig. 14—High-speed train accelerating curve 


service and cost information. Because of the volumi- 
nous character of these data they may not be included 
here, but typical cost comparisons as derived from such 
data are presented. 

The first tabulation is that of an actual study where 
it is proposed to use baggage-mail rail cars, each equipped 
with a 1,060-hp. engine, hauling from four to six trail- 
ing cars. Two such cars will handle four runs, making 
a total of 168,000 miles per year (84,000 miles per 
car). 


Typicat RAIL-Car Cost COMPARISON 


/—Dollars per month—, 


Expense item Steam Diesel 


Wages, enginenian isis iis алады vl) du tes $1,008.16 — $1,008.16 
Wages; fireman’ Gases Son e mi AIR INE e E te 746:62: ис... 
Wages, conductor: а сао yr a au eta 728.24 728.24 
Wages; begmgageman и еб Mee 510.80 510.80 
Wages, flagman 506:69. 9.4.0: 
Жай сук» ье женел 1,730.74 786.50 
Power equipment repairs 2,833.42 1,305.72 
Wate isse grege icis sla v CR ESI eG ACE Yd 216000 сла» ор 
Lubricatión RT RA 6565 V3 ЕЕ. 110.26 188.64 
Enginehouse expense and miscellaneous.......... 66.74 42.07 
Train supplies etapa NE rers aS Sa Саде Es VISA eles 416.59 416.59 
Gar’ Ор Со Jue esses ри heure 1,244.14 1,419.81 
$10,118.40 $6,406.53 
Operating expense per уеаг..................... $121,421.00 $76,878.00 
Savings per year by ГіеѕеЇ$.................... eee 44,543.00 
Savings, approximate per cent on net investment.. — ........ 20 


* t has been customary to reduce train crew 


It h on motor-car trains by 
eliminating the flagmen. 
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This comparison does not include fixed charge be- 
cause it was desired to determine the time in which the 
investment could be completely written off of the books 
by applying all of the savings for this purpose. As 
may be noted, this will take slightly over five years. 

The operating savings by the use of Diesel switching 
locomotives are shown by the tabulation which follows. 
In this comparison are shown the present cost of oper- 
ating old steam power, the reduction in cost effected by 
the purchase of new (improved) steam locomotives, 
and by the use of Diesel locomotives. There has been 
a concerted drive by some of the steam-locomotive manu- 
facturers to try to stem the rising tide of Diesel sub- 
stitutions by proposing such new and improved steam 
power, but the total savings by Diesels so far outweigh 
those of new steam that such a campaign has had lit- 
tle effect. 


Typicat Switcutnc Cost COMPARISON 


Old steam New steam Diesel 
Regular hours .................. 28,848 28,848 26,553 
Overtime hours ................. 1,389 1,389 347 
Wages, straight time: 
Enginemen .. $26,194.27 $26,194.27 $24,163.23 
Firemen ... 20,530.29 20,530.29 . ........ 
Foreman .. 25,436.43 25,436.43 23,368.84 
Switchmen 51,582.38 51,582.38 47,529.87 
Total зушы ЕКА АЗ $123,743.37 $123,743.37 $95,061.91 
Wages, overtime: 
Enginemen ................... $1,980.62 $1,980.62 $494.47 
Firemen esate ua DR Y 1,541.52 1,541.52. vn 
Foreman ..................... 1,918.69 1,918.69 478.86 
Switchmen |................... 4,074.10 4,074.10 1,016.71 
Total. 51.2 EIER T S $9,514.93 $9,514.93 $1,990.04 
Fireman allowance for cleaning fires $913.36 $913.36  ......... 
Total crew мавеѕ................ 134,171.66 134,171.66 — $97,051.95 
Coal—10,803 tons ............... 42,347.76 31,260.82  ......... 
Oil—163,000 gals. ............... _......... _......... 8,150.00 
Watir essai Е eo wows 1,230.89 92317 С з, ууун» 
Repairs: и oa ath 18,685.01 15,882.26 14,079.07 
Enginehouse: 
Кайбыл abet EQUES 19,168.03 19.168.03 11,596.66 
Supplies и the cosa pacte ge eee 1,165.52 1,165.52 769.30 
Lubricants ..................... 828.75 828.75 1,956.00 
Other supplies ................. 376.34 376.34 376.34 
Total- epee obi bu E pared $217,973.96 $204,276.55 $133,979.32 
Savings over old steam.......... _......... $13,697.41 $83,994.64 
Savings over new зїеат......... _......... _......... 70,297.23 


Discussion of Empirical Data 


It is a surprising fact that of all the data and figures 
used in the engineering of Diesel motive power, elec- 
trical equipment characteristics alone permit of prog- 
nostication of the performance with a reasonable de- 
gree of certainty. Engines, radiation, lubricating oil 
characteristics, mechanical designs, ventilation, applica- 
tion to specific or general services, and economic studies 
all involve many variables and incalculable factors which 
experience alone can solve. 

It has been pointed out that train resistance values 
and constants are a result of experience. It may also 
be noted that with a side or quartering wind the flange 
resistance will change materially, and that type of jour- 
nal bearings, shape of cars, barometric pressure and 
many other factors alter the resistance to movement. 
It is probable that no formula will ever be developed to 
account for all of these varying factors, and were such 
a formula derived it would be too complicated to be 
of commercial value. 

The determination of steam locomotive speed-tractive 
force characteristics is essential in comparing the rela- 
tive performance of steam and Diesel motive power. In 
order to calculate such a curve, the following must be 
assumed: 55 pounds of water are evaporated per hour 
for every square foot of direct heating surface; 8 to 
13 pounds of water are evaporated per hour for every 
square foot of tube and flue heating surface; 15.25 to 
35 pounds of steam per hour generate one horsepower- 
hour, depending upon boiler pressure and degree of 
superhcat. These figures assume ideal conditions of 
firing, correct adjustment of cutoff, clean tubes and flues, 
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and represent optimum performance. Actually, the road 
performance may be anywhere from 65 to 90 per cent 
of this. The proper performance to be assumed, then. 
in making a comparison is a matter of judgment, but 
is normally assumed to be 75 per cent of the theoretical 
curve, with the low speed operating range discounted 
even more than this. 

In studying a profile to determine the “equivalent” 
grade for any zone of operation, it has been shown that 
we add the rises in feet and subtract half of the falls 
in feet in order to obtain an equivalent total rise. This 
is purely empirical and represents values which have 
been found reasonable to permit a close prognostication 
of a schedule. It may be readily seen that if all of the 
station. stops happen to be located at the bottom of the 
grades so that advantage may not be taken of the ac- 
cumulated momentum, or if speed is restricted on the 
down grade portions of the run, the assistance of these 
down grade sections in getting over the profile may be 
negligible and the equivalent grade will be higher. On 
the other hand, other profiles may permit full use ot 
these descending grades and the equivalent grade low- 
red. This requires judgment and experience. 

In considering the performance of a locomotive on 
varying grades, the transition of the train from one 
grade to the other is gradual and the rate of transition 
depends upon the length of the train and its speed. It 
has been found expedient to consider such trains as be- 
ing concentrated at a single point, and only in special 
cases are the calculations based upon this gradual transi- 
tion. 

As has been pointed out earlier in this paper, the 
short-time thermal characteristics of electrical equip- 
ment are not well known, due to the commercial urge 
of quick production at limited expense. Road experi- 
ence has been found to be of considerable value in de- 
termining motor and generator sizes suitable for the ex- 
tremely variable conditions met in railway service. As 
an example of this, it has been found that for general 
railroad switching work it is necessary to apply mo- 
tors having a continuous rating of 225 Ib. per ton oí 
locomotive weight in order to be large enough to han- 
dle the peak demands encountered. If motor develop- 
ments of the future improve the ratio of continuou: 
rating to short-time rating, then it will be necessary 
to revise this figure of 225 lb. per ton. 

In the manufacture of Diesel railway equipment, most 
of the work is of a mechanical nature, even in the 
electrical equipment. It is surprising to an electrical 
engineer to find how inexact are some of the data and 
knowledge used in such mechanical designs. Allowable 
stresses, physical characteristics of materials, clearances. 
finishes, growing of castings, and similar necessary de- 
sign information are frequently guessed and then proved 
out by actual road operation. 


"Possibilities of Further Technical Development 


It is possible to look forward to considerable improve- 
ment in design, methods, and materials which enter into 
the design of Diesel motive power. The progress of 
this art will be accelerated by developing more power 
from a given engine, lower cost of engines, smaller elec- 
trical transmission equipment, lower transmission cost 
and such economic improvements. The method of ob- 
taining these improvements is not known at this time or 
such developments would be under way. It is possible 
to visualize many advances, such as a lower resistance- 
conducting medium, better properties of magnetic ma 
terials, higher engine speed, etc. There are many minds 
working on these problems, and out of this will un- 
doubtedly come ideas of considerable value. 
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Designing for 


High-Tensile Steels” 


Bending 


The stress due to bending moment is given by the 
fundamental equation: | 


in which 
f = Unit stress, lb. per sq. in. 
M = Moment, in.-lb. 
S = Section modulus, in.? 
In comparing two designs for the same bending mo- 
ment, f,S, = },5,, from which is readily derived the re- 
lation : 


The ratio of f,/f, may be obtained from the nomograph 
in Fig. 1. 

Let the cross-section of a plate, subjected to bending, 
be that shown in Fig. 5(a). 


Е (7) 
bt? 
Teese (8) 


Keeping b constant and combining equations (6) and 
(8), EE 

ЛА 
ts — E S ен (9) 


V fs 


The nomograph in Fig. 6 gives the graphical solution of 
the ratio under the radical. A few values are given in 


Table VII. 
fi 
Table VII— — 
f; 
fs f, = 16,000 f1— 18,000 
21,000 .873 .926 
24,000 .816 .866 
25,000 .800 .848 
26,000 .784 832 
27,000 .770 816 
28,000 7756 802 . 
29.000 .743 788 
30,000 .730 775 


As an example, it is seen that the use of a unit stress 
of f, = 24,000 Ib. per sq. in. requires a thickness of plate 
equal to .816 of that with a unit stress of f, — 16,000 Ib. 
per sq. in. This effects a reduction of 18.4 per cent in 
the thickness and consequently the same reduction in 
the weight of steel required. 

Another case of bending on a plate is that of the 
cross-section in Fig. 5(b). 3 

а? 


jer Dex (10) 
bd? 
ВЕ У а) 


Combining equations (6) and (11), with depth d con- 
stant : 


Reference may be made to Fig. 1 for values of the 
ratio f,/f,. 


* Рам I of this article appeared in the May issue of the Railway 
Mechanical Engineer, page 179. 

f Engineer, Railroad Research Bureau, United States Steel Corporation 
Subsidiaries, Pittsburgh, Pa. 
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By H. M. Priest} 


Comparisons of weight,strength 
and deflection characteristics of 
high-tensile-steel and carbon- 
steel structures. Method for cost 
comparisons is also suggested 


An interesting and practical question arises as to the 
effect of increased unit stresses upon the area of the 
flanges of beams and girders. Two typical flanges are 
shown in Fig. 5(c). Let 

А == Area of one flange, sq. in. . . 
d — Distance between centers of gravity of flanges, in. 


{ = Unit stress in the flanges, lb. per sq. in. 
М = Moment carried by the flanges, in.-Ib. 


'Then 


M 
А, = —, and Аз = — 
191 fado 
Assuming that 
d; = dz 
f 
A: = "m х Ai nm (14) 


It will be observed that this equation is the same as 
Equation (2) for tension members and the ratio may be 
solved by means of the nomograph in Fig. 1. 

If the plate of Fig. 5(b) is combined with the flanges 


E 
ESS | 
è 3 —: ! 
seme а 
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Ib Tm 
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(c) 


Fig. 5—Sections resisting bending stresses 


of Fig. 5(c) to form a plate girder it will be seen 
from a consideration of Equations 12 and 14 that, with 
“а constant depth, the total areas are related by the equa- 
tion, 4, = f,/f, X A, The saving in weight of the 
beam or girder, as represented by this equation, may be 
said to be the maximum possible, for the reason that 
other considerations, such as web crippling, shear and 
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lateral buckling may limit the reductions or add weight 
in the form of stiffeners which will offset some of the 
saving indicated. These factors will be treated more 
fully in a later portion of this paper. 

A study of weights of wide flanged beams (CB 
Beams) was made by first selecting the minimum weight 
of beams required for each of 74 different values of 
section modulus, ranging in value from 20.0 to 704.5, 
each value being 5 per cent greater than the preceding 
one. With these values equal to S, in Equation (6), 
the values of S, were calculated for several ratios of 
Һ/Ъ for which the most economical weights of beams 
were selected. The comparison of weights is given in 
Table VIII. 


Table VIII 


Ratio of 
weights 


The ratio of weights is very closely represented by the 
formula 
f 
Ratio = .70 Е C TTE RUMINUS (15) 


An example will illustrate the use of this formula. 
Assume that the saving in weight of beams is desired 
when the working unit stress is raised from 16,000 to 
24,000 Ib. per sq. in. The ratio of weights equals 
эб | 16,000 


24,000 
of 23.3 per cent. 

It is possible to obtain a greater saving for the cases 
shown in Figs. 5(a), 5(b) and 5(c) by corrugating 
the sheet or plate in the first case and by increasing the 


+ .30 = .767, showing an average saving 
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depth d for the last two cases. These methods of se- 
curing weight reduction are applicable to the basic de- 
sign as well as to the new design, but they should not 
be overlooked when making a study of possible weight 
economies. 

The reduction in thickness of the web of a beam or 
plate girder designed for high-tensile steel makes it 
necessary to give special attention to this feature. In 
a paper entitled Stability of the Web of Plate Girders, 


h 
Table IX—Limiting Values of — 
t 
Max 
Tension Shearing 
yield point, yield point, — 
lb. per sq. in. Ib. per sq. in. t 
29,000 18,000 88.2 
33,000 21,000 81.7 
45,000 29,000 69.5 
50,000 33,000 65.1 
55,000 37,000 61.5 


by S. Timoshenko, there is an excellent discussion of 
the problem. 

A further discussion of this paper by O. E. Hovey 
appeared in Bulletin 374 of the American Railway En- 
gineering Association for February, 1935, in which 
modifications are suggested to bring the formulae and 
tables of the paper into more convenient form. 

Two conditions of stress are considered: one, a rec- 
tangular plate subjected to pure shear, as at the ends 
of a girder; the other, that of a rectangular plate sub- 


Table X—Maximum Values of — 


t 
Values of 
Tensional 
yield point, — 
lb. per sq. in. t 


jected to bending, as at the center of a girder. S. 
Timoshenko shows that the critical shearing stress for 
a web without stiffeners has the value 


t 
Ser = 4.83 E — =F $..................... 
h? 
from which the limiting maximum values of h/t are 
given by the formula 


/4.83E 
FS 


/4.83E 


h 


/ 
t V Ser У 


Scr = Critical unit shearing stress, lb. per sq. іп. 
h = Clear distance between flanges, in. 
t =: Thickness of web, in. 
S = Working unit shearing stress, lb. per sq. in. 
F — Factor of safety. 


The results of tests show shearing yield points ap- 
proximately as given in Table IX from which values of 
h/t have been calculated from Equation (17). 

These limiting values are those for unstiffened webs 
with the maximum unit shearing stresses. The speci- 
fications of both the American Railway Engineering As- 
sociation and the American Institute of Steel Construc- 


‚5 Presented at the Semi-Annual Meeting of the American Society of 
Civil Engineers and the American Society of Mechanical Engineers, Chi- 
cago, HL, June 26-30, 1933, at a joint session of the A. S. C. E. Structural 
Division and the A. S. M. E. Applied Mechanics Division. 

* The gencral formula for the spacing of stiffeners is 


381,700 ?/ (St 
== t / 
А {5 У а 
in which f = factor of safety. In equation (18) a factor of safety equal 


to 1.833 was used, but any other value may be substituted in the general 
formula. 
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tion contain the following type of clause for carbon steel 
of structural grade, (quoted from the A.R.E.A. Speci- 
fications for Steel Railway Bridges) : 


If the depth of the web between the flanges or side plates of 
a plate girder exceeds 60 times its thickness, it shall be stiffened 
by pairs of angles riveted to the web. 


Similarly, for alloy steels with tension yield points of 
45,000 and 50,000 Ib. per sq. in., the A.R.E.A. Speci- 
fications require stiffeners when the ratio of the clear 
depth to thickness of the web exceeds 50 times the 
thickness. 

The spacing of stiffeners may be obtained from the 
formula?: 

255,000 
MP t (18) 


5 У а 


S = Unit shearing stress on gross section of web at point considered. 
t = Thickness of web. 

a = Clear distance between flanges. 

d — Clear distance between stiffeners. 


Equation (18) is applicable to steel of various grades. 
The dimensions are clearly illustrated in Fig. 7(a). 
The minimum thickness of web is usually determined 
by the conditions prevailing near the center of the girder 
span where the web is subjected to the maximum mo- 


Stress 
Diagram 


(b) 
Fig. 7—Stability of girder web plates 


ment. The web, just inside the compression flange of 
the girder shown in Fig. 7(b) is under a large com- 
pressive stress and tends to buckle as illustrated in Sec- 
tion AA. The critical buckling unit stress is given by 
the following formula in the paper on web stability by 
S. Timoshenko: 


Ser =K 


1— m? h? 
Ser = Critical buckling unit stress, lb. per sq. in. 
K = Constant 
E = Modulus of elasticity, 1b. per sq. in. 
m = Poisson’s Ratio 
t= Thickness of web, in. 
h = Clear distance between flanges, in. 


Letting Ser = Tensional yield-point stress, K = 19.7, 
m = 0.30 and E = 29,000,000 and solving for h/t, 


h 25,000 


t VYP 


m E. Hovey made a study of railway plate girders 
in which he assumed that the flanges supported the web 
for a distance from the flanges equal to five times the 
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thickness of the web—see Fig. 7(b). He found that 
this point is about 0.65 of the total distance from the 
neutral axis to the extreme fibre of the flange. Hence 
the compressive stress at this point is 0.65 of the maxi- 
mum stress. With the maximum stress equal to the ten- 
sional yield-point stress, the critical stress in Equations 
(19) and (20) may be placed equal to 0.65 times the 
yield point, resulting in the formula: 


h 25,000 31,000 


Án (1) 
УУР. 


Equation (21) yields the values of h/t for several 
different yield points given in Table X. 

It is readily seen that the high-tensile steels have lower 
limiting values for the ratio, h/t, than that for carbon 
steel. When necessary, the web may be strengthened 
by means of horizontal stiffeners but this is apt to be 
a rather expensive method and the less costly way may 
be that of increasing the web thickness to meet the re- 
quirements in Table X. ў 

It should be remembered that the buckling of a girder 
web does not necessarily mean failure of the web. The 
diagonal tension in the web and the compression in the 
vertical stiffeners or struts will transform the action of 
the girder into one analogous to that of a Pratt truss. 
Girders may be designed upon this basis, as is sometimes 
done in metal airplane construction, but especial atten- 
tion must be given to the Hanges and their connection 
to the web in order to provide properly for the bending 
of the flanges between the stiffeners. 

When the compression flange of a beam or girder is 
unsupported laterally it is necessary to decrease the al- 
lowable unit stress in order to prevent the flange from 
buckling in much the same manner as a column. This 
is not a subject which lends itself readily to exact 
analysis, nor are there many test data against which to 
check any theoretical formulae. It was shown in the 
section of this paper dealing with compression that a 
theoretical analysis of a compression member leads to the 
secant formula. This same method of analysis will be 
applied to the problem of compression flanges. 

The general formula for the working unit stress in 
compression may be written as follows: 


Yield Point 
P m 
Me acit rae ade (22) 
А /тР [№ 
1 +a е /——| — 
v AE 2r 


in which m= factor of safety and the other terms are 
as previously noted. In order to reduce this formula 
to workable form it is necessary to assign values to the 
several terms. 

The factor of safety will be taken between values of 
1.81 and 1.87, varied slightly for the several yield points 
in order to bring the numerator of the right-hand mem- 
ber of the equation into round thousands of pounds per 
square inch: 


Yield point, Unit stress, 
lb. per sq. in. Factor of safety lb. per sq. in. 
29,000 1.813 16,000 
33,000 1.833 18,000 
45,000 1.875 24,000 
50.000 1.852 27,000 
55,000 1.833 30,000 


Existing formulae for compression flanges generally 
use the ratio of unsupported length to width of flange, 
L/b, instead of the familiar ratio of L/r for columns and 
compression members. А study of beam and girder 
flanges indicates that for a general average the lateral 
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radius of gyration may be taken as equal to 0.25 of the 
width of the flanges, i.e., r = .25b. 

The formula to be derived will be based upon uni- 
formly loaded beams and girders of simple span with 
flanges unsupported between vertical supports. For this 
condition of loading the effective length of the flange, 
acting as a column, may be taken as 0.694 times the 
total length; that is, L’ = 0.694L. 

The remaining term of the formula which must be 
given a value is a, the eccentric ratio. A reasonable 
value for this term is .005L/b. When L/b = 0, the 
value of P/A equals the unit stress obtained by divid- 
ing the yield point by the factor of safety. The usual 
maximum limit for L/b is taken at 40, at which value 
a would equal 0.20. "This is somewhat under the value 
of 0.25 recommended for columns by the A.S.C.E. 
Special Committee on Steel Column Research, and in 
view of the existence of some lateral support in every 
beam or girder, the assumption of .005L/b for the ec- 
centric ratio 'is a reasonable one. 

Assembling these terms and placing them in Equa- 
tion (22) there is obtained 


Yield Point 
P m 
A L /mP .6941. 
1+.055—sec / ——| ——— 
b v AE 25b J 


A reference to Fig. 3 shows that the curve plotted 
for the secant formula reverses from a curvature con- 
vex upward to convex downward. For the above form- 
ula the point of reversal of curvature occurs in the vic- 
inity of L/b = 40 for yield points of 29,000 and 33,000 
Ib. per sq. in. and of L/b = 35 for the yield points of 
45,000, 50,000 and 55,000 Ib. per sq. in. These limits 
for L/b will be used, within which the formulae will 
be applicable. 

As an example, let us take the case of the yield point 
equal to 33,000 Ib. per sq. in. and the factor of safety 
equal to 1.833. Let the modulus of elasticity equal 
29,400,000 Ib. per sq. in. 


P 18,000 


Rete eed Sarees (23) 

L / 1.833 P .694Г. 

14.005 — sec / — — = = 
b У 29,400,000 A | .25b 


This is a complicated formula from which to obtain 
the value of P/A and, as in the case of column formu- 


Table XI—Allowable Compressive Unit Stresses— 
Unsupported Flanges 


Range for 
Р L 
Yield point, — — 
]b. per sq. in. A b 
L 1 
29,000 16,000 — 4.36| — | 0 — 40 
E 
33.000 18.000 — 5.34 A | 0 — 40 
D 
L * 
45,000 24,000 —- 9.31 — 0—35 
рле, 
50,000 27,000 — 11.25 T | 0— 35 
› 
f L]? 
55,000 30,000 — 13.27 | — 0—35 
b 


lae, a simple parabolic formula can be substituted for 
the portion of the secant curve .which lies between 
L/b = 0 and the maximum limit previously mentioned. 
In this example such a parabolic formula is: 


P L E 
— = 18,000 — 5.34 | — 
A b 
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Similarly, for a few other values of the yield point, 
the parabolic formulae are given in Table XI. 

The values given by these various formulae are 
plotted in Fig. 8. The curves for yield points of 45,- 
000, 50,000 and 55,000 Ib. per sq. in. have been extended 
to L/b — 40, as shown by the dotted lines. At this 
point, the values for P/A derived from the respective 
secant formulae are 10,260, 10,670 and 11,010. 


Deflection 


Structures fabricated with high-tensile steels may 
show greater deflection than those designed with ordi- 
nary carbon steel of structural grade. This condition 
arises from the fact that the modulus of elasticity, E, 
is practically constant for all grades of steel. There 
are some cases in which deflection is of vital importance 
and must be kept within specified limits, thus preclud- 
ing the possibility of any weight reduction in the mem- 
bers. On the other hand, there are many instances 
when advantage can well be taken of the weight reduc- 
tion effected by high-tensile steels, even though the de- 
flection may be increased. 

The deflection of a simply supported beam under a 
uniform load is given by the expression: 

SWL: 
И (24) 
384 EI 


W =Total load, 1b. 
L = Span, in. 
pa rection, іп. 
= Modulus of elasticity, 1b. рег. sq. in. 
I= Moment of intertia, in. 
Let Г, and Г be the moments of inertia and y, and 
y2 the deflections of beams designed for fibre stresses 


in bending of f, and f2, respectively. 
SWL 


384ET, 
5WL3 
384 EI 
Then 
ye 1 
Е Ua ЫА Leg HAE ЫРКЫ ЫРБАДЫ (25) 
» Is 


With beams of equal depth, 51/55 = I,/Is and it was 
shown in Equation (6) that S;/S2 = fe/f1, hence 
yo/¥1 = fa/fi, ог 
you Vistar 9092255 eb tetas E eiu (26) 
Equation (26) applies to other types of loading on 
the same span since the deflection formulae are of the 
Constant 
form, y — In Table XII are given a few 
values of the ratio, fo/fy. 
By a simple transformation, the deflection. formula 
of Equation (24) may be expressed in the following 
terms: 


f — Unit stress in bending, lb. per sq. in. 
d — Depth of beam or girder, in. 

Equations (24) and (27) show that decreases in de- 
flection can be brought about by any of the methods 
listed below: : 

1—Decrease the load И” (equivalent to reducing the 
moment). 

2—Decrease the span L. 

3—Increase the depth d. 

An additional method is that of introducing restrain- 
ing moments at the ends of the span, such as those over 
the supports of a continuous beam. 

It may seldom be necessary to resort to any of these 
changes but they are the available avenues of reducing 
deflection when required. 
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Table XII—Values of — 


fi 

fa 

f fo fi 
16,000 24,000 1.50 
16,000 27,000 1.69 
16,000 30,000 1.88 
18,000 24,000 1.33 
18.000 27,000 1.50 
18,000 30,000 1.67 


Pressed Shapes 


The reductions in thickness of material made pos- 
sible by the high-tensile steels often bring the required 
sections below the minimum thicknesses of standard 
rolled shapes. In such cases there is often an advantage 
to be gained by pressing and forming shapes from strip, 
sheets or plates. The designer has a wide latitude and 
may “‘tailor-make” the pressed shapes to fit his par- 
ticular construction. No handbook of properties for 


such sections is available and individual calculations 
have to be made for each one. 


All pressed sections have fillets or rounded corners 
wherever there is an angular change in the direction of 
the surface. The determination of the properties of a 
section may be simplified by the use of the properties 
of fillets shown in Table XIII. The first group of 
formulae apply to the general case and will be found 
useful for irregular sections. The right-angle fillets of 
the second group are of much more frequent occurrence 
and the properties have been tabulated for three differ- 
ent values of the inside radius of curvature. Tables 
similar to those of Tables XIII(a) and XIII(b) can 
be prepared easily for various thicknesses and radii of 
fillets, thus making a tabulation of more immediate 
value. The moments of inertia of rectangles about 
axes other than the principal axes, are sometimes re- 
quired and the formulae for such cases are given at the 
right Table XIII. 


Table XIII—Properties of Fillets 
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9 and B are om 
in radians t 


X 
P e 
Radian = 1807, о 
Area = 0/2 (К° — R*,) Property R= зт i bd? sin? 9 bd cos? 9 
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Cost Comparisons 


No study of light-weight construction would be com- 
plete without a comparison of costs with those prevail- 
ing for designs using ordinary structural carbon steel. 
In some instances the cost may be increased by the 
high-tensile steels but compensating advantages will be 
found in the items of operating and maintenance costs 
and often in increased revenue which may result from 
the increased pay-load capacity. The nomographic 
chart in Fig. 9 provides a ready means of making 
rapid studies of the relation between weights to give 
equal costs of material for two differently priced steels. 

For the purposes of illustration, assume a structure 
to be fabricated with a grade of steel costing 1.90 cents 
per pound and that the total weight is W pounds. Let 
it be required to find the weight of steel in a new de- 
sign in which a high-tensile steel costing 2.80 cents per 
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Values of b/p 


Fig. 8—Allowable compressive stresses for laterally unsupported 
compression flanges 
3.5. 2.0 
3.0. 
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— 1.0. d 
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9 2 
T S : 
g$?9] | —--- KR 3.5 2 
> zum L5 $ 
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1.5 3 
= 5.0 
Pj = Price (cts.per Ib.) of steel in basic design 
Рә. = Price (cts.per 1b) of steel in new design 
Wi = Weight of steel in basic design 
Wo = Weight of steel in new design 
For equal costs, Ру Wi = P2 W2 
М = (^A Р) Wi 
Fig. 9—Ratio of weights for equal total costs 
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pound, is to be used. In this example P, = 1.90 and Р» 
— 2.80 and by laying a straight edge across the dia- 
gram connecting these respective values, we read on the 
middle vertical scale the value of Pj,/P» 0.68. 
Therefore the weight of the structure with high-tensile 
steel should not exceed 68 per cent of the original 
weight, W,, in order that the total cost of material 
shall not be greater than that with the cheaper steel. 

With this ratio of weights it becomes possible to de- 
termine in a preliminary way the physical requirements 
of the high-tensile steel to meet these conditions. As- 
sume the first structure, with the 1.90-cent steel, to 
have been designed with a working unit stress in ten- 
sion of 16,000 Ib. per sq. іп. Referring to the chart in 
Fig. 1, lay a straight edge across the diagram connect- 
ing fı = 18,000 and f1/fe = Р1/Р. = 0.68 and where 
it crosses the right-hand vertical scale read 23,500 for 
fe. This is the necessary working unit stress for the 
high-tensile steel and from Table II it will be seen 
that this corresponds to a steel having a yield-point 
strength of about 45,000 Ib. per sq. in. 

There are other problems which will be encountered 
in the study of the application of high-tensile steels but 
it is hoped that the discussion in this paper will prove 
of definite assistance to those who are concerned with 
such investigations. 


New High- 
Tensile Steel 


To meet an increasing demand for a special high-tensile 
steel, Armco HT-50 has been developed by the Amer- 
ican Rolling Mill Company, Middletown, Ohio. 

Tests on specimens show the impact tensile strength 
is 5,000 Ib. per sq. in., nearly double that of mild steel. 
but care has been taken to avoid strength in excess ot 
actual requirements. This permits the use of advanced 
methods of fabrication and welding. Armco HT-50 has 
a sufficiently high yield point to be used on jobs with 
the highest practical stresses, but still maintains suf- 
ficient ductility to be adaptable for varied fabrication. 

While the endurance limit of Armco HT-50 is 48,000 
lb. per sq. in., the yield point is 47,000 Ib. per sq. in. 
in the hot rolled grades. Few materials offer an en- 
durance limit equal to or greater than the yield point. 
Tensile strength is 67,000 lb. per sq. in. in the hot 
rolled grades and 70,000 Ib. in cold rolled. Elongation 
in two inches is 28 per cent in hot rolled sheets. 

Because welding is now an accepted method in the 
assembly of structures that will be moved continually 
at high or low speeds, the carbon is confined to a very 
low percentage, strength being obtained by other addi- 
tions. Finished welds closely approach the unwelded 
parts in physical properties. Sheets and plates can be 
welded with many varieties of the so-called shielded 
arc electrodes. 

Atmospheric corrosion resistance of Armco HT-50 
is said to be four to six times that of ordinary steel. 
Sheets and plates are offered in 20-gage and heavier, in 
all finishes and sizes ordinarily supplied in mild steel, 
hot and cold rolled grades. 


ANOTHER Recorp.—To the French railways goes a record of 
which they can hardly be proud. In a recent boiler explosion 
on the locomotive of a passenger train at Tenay-Hautville, the 
running gear was left on the track, while the rest of the engine 
was blown into a cornfield exactly 1,738 ft. away. This must be 
a long distance record for boiler explosions. 
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Locomotive Parts’ 


Faures of side rods in service, or the scrapping of 
such rods because of cracks discovered by vigilant in- 
spectors, are sometimes occasioned by holes in ends of 
the rods that, for one reason or another, are not now re- 
quired and which are usually plugged. A typical hole 
of this sort is shown in the drawing. The stop plugs 
were formerly placed at the bottom of the rod, but the 
projecting plug prevented the rods from being stood 
on their edges in the shop, and the plug was transferred 
to the top in connection with the oil or grease cup. In 
general the failures are caused by cracks which start 
from: 

1—A hole which has been drilled and tapped, but is 
not now required, and is left open. 

2—A hole filled with a steel plug, which is held in 
place by welding. 

3—A hole filled with a plug, which is trimmed off 
and is held in place by being peened over with a hammer. 

Here, as in the type of failures which was described 
in the article in the Railway Mechanical Engineer of 
May, 1936, page 190, fatigue cracks are started from 
what may appear to be insignificant details. The metal 
may be slightly torn by the finishing tool in machining, 
or the sharp edges of the hole may not be properly 
rounded. The condition is, of course, aggravated in the 
case of side rods, which are subjected to severe alter- 
nating stresses. 

“Do you want a microscopic finish?” I have been 
asked. We do want the finest finish that can reasonably 
be obtained. If we find that a number of failures result 
from what we consider a standard finish, then it is evi- 
dent that steps must be taken to insure a higher and 
better standard. Something is surely wrong when it is 
found that fatigue cracks almost universally start from 
places which are clearly indicated by the tool marks to 
be rough finished. 

The illustrations which accompany this article empha- 
size the point that I am trying to make. Fig. 1 illus- 
trates the side view of a section at the end of the side 
rod, which was removed because of a crack discovered 
by an inspector. This photograph does not show the 
crack, which started on the inside near the center of the 
segment. The punch marks to the right of the letter E 
are markings which have no relationship at all to the 
failure. The photograph is used merely to give an idea 
of the shape and size of the section of the rod where the 
crack started. The exact location of this section is shown 
on the drawing between the X-X lines. 

The crack on the inside of the eye of the rod is not 
very clearly defined but appears as a white streak about 
midway between the parallel chalk marks designated by 
the arrows in Fig. 2. Here the crack was apparently 
caused by a combination of a sharp edge in the plugged 
hole and rough finish of a diamond pointed boring tool. 
One indication of this is that the crack is a little to the 
left of the center of the plugged hole, where the thick- 
ness of the section is slightly greater than through the 
center. There may be some question as to the rough 
finish starting this crack, because it is at right angles 
to the tool marks. A microscopic examination, how- 
ever, would indicate that the metal was torn at the edge 
of the hole in which the plug was fitted, thus causing a 


* Part II of an article which began in the May issue. 
1 Assistant test engineer, Canadian National Railways. 
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slight defect from which the fatigue crack started. In 
this particular case the original plug was loosened; it 
was removed and the hole was filled by the electric weld- 
ing process. It was then retapped for the plug, although 
this is indicated only slightly in the photograph by the 
traces of an inner circle. 

Failures are on record, due to breakages from fatigue 
cracks caused by rough machining, which have caused 
great monetary losses. That jobs of this sort should get 
by occasionally is excusable, but to consider this sort 
of finish as standard practice—and this seems to be the 
case in many places because of the frequent failures 
which occur—is a thing to be deplored and should be 
rectified. Frequently failures are classed as "failed from 
flaw in material,” when it was quite likely that they were 
caused by poor machine work. 

Fig. 3 shows an example of a crack in a side rod 
starting from a hole which had been filled with a plug 
which was fastened in by an electric welding operation. 
The same tool marks appear, but much fainter than in 
Fig. 2; this is apparently due to the wear on the rod. 
Cracks will be noted on either side of the plug, one of 
them almost on the center line of the plug, but the 
other one quite off center. The two parallel bands are 


markings of white paint to designate the cracks. 

The crack in the rod in Fig. 3 was opened up under 
the hydraulic press, as shown in Fig. 4. Apparently 
the metal deposited by the welding was not properly 
fused around the edges of the hole and the contacted 
edges were hardened and made brittle by the heat of 
welding. 


a X 
Old Stop Plug Hole 
Side rod showing location of old stop plug hole 


The fractured parts of the rod after it was opened up 
by the hydraulic press are shown in Fig. 5. It will be 
noted that the crack on one side of the plug had not 
progressed to nearly the same extent as the one on the 
other side. Quite probably the primary crack was 
started on the side where the break had progressed more 
extensively. While the photograph does not show it 
clearly, a close examination of the crack indicated that 
it was of the fatigue variety. 

Another example of a similar crack, which was dis- 
covered in time to prevent a failure in service, is shown 
in Fig. 6. 

A typical fractured side rod through a plugged hole 
is shown in Fig. 7, where the fatigue cracks extend 
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Figs. 1 and 2 (left)—Section of side rod, cracked 
through the eye (see portion between X—X lines on 
drawing). Fig. | is reproduced simply to give some 
idea of the thickness of the section of the rod where 
it was cracked. Fig. 2 is a view of the inside of the 
eye, showing the marks of the cutting tool; the crack 
is at right angles to these marks, midway between the 
two chalk marks designated by the arrows. Fig. 3— 
View inside the eye of another cracked side rod. Fig. 
4—Shows what happened when the crack in Fig. 3 was 
opened up by an hydraulic press. Fig. 5—Fractured 
parts of side rod shown in Figs. 3 and 4. The fatigue 
crack had extended to a considerable extent before it 
was discovered. Fig. 6—Another view of the inside 
of an eye of a side rod, with a crack which started 
from a stop plug hole. Fig. 7—4A break caused by a 
fatigue crack originating at a stop plug hole and at 
the inside of the eye of the side rod. Fig. 8—Another 
typical fracture of the end of a side rod, starting from 
a stop plug hole; this section was somewhat thinner 
than the rods shown in the other illustrations. 


Fig. 9—Enlargement to six diameters of the surface of the bore in 
the eye of a side rod; about 72 threads per inch. What a menace! 


across the entire section. Fig. 8 illustrates another com- 
plete fracture of a somewhat thinner section. 

As indicated in the previous article in the May, 1936, 
Railway Mechanical Engineer, the fatigue crack is iden- 
tified by the appearance of the fracture after the break. 
It progresses slowly at first (it is sometimes known as 
a progressive crack), the waves or markings in the 
fracture being close together. These gradually grow 
larger and rougher, until when the break occurs the 
fracture is quite coarse. The first waves are less than 
one hundredth of an inch in width, while the last ones 
may measure anywhere from one-quarter to an inch or 
more. Such fractures practically always start from the 
inside of the eye of the rod and work outward through 
the section. 

The drilling of a hole through the rod leaves the edges 
sharp, with roughnesses that may result in the starting of 
fatigue cracks. The remedy is, of course, to round off 
these sharp edges; some railroads even insist that the 
surface be polished. A simple machine tool can be used 
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for rounding the edge. Too much stress, however, 
cannot be placed upon the necessity of a smooth finish 
on all machining operations. 

Fig. 9 is an excellent example of a rough finish, which 
is a splendid breeding place for fatigue cracks, par- 
ticularly under the reverse stresses to which the side 
rods are subjected. Tool marks in this case are thin, 
about 72 per inch, and the illustration is an enlargement 
of about six diameters. We must face the facts and 
must clearly understand that even the smallest details 
must not be ignored in studying to find the causes of 
breakages. 

It is indeed fortunate that most of the actual failures 
of side rods occur at the time the locomotive is starting, 
so that the damage is less serious than if it were travel- 
ing at high speed. Even at that, however, it is a costly 
process to replace the rods and the locomotives, which 
must be temporarily taken out of service until repairs can 
be made. 

“Fine feathers make fine birds." Small things must 
not be ignored. Fine finishes make fine locomotives. 


Evans Auto-Duplex 
All-Steel Car Partition 


After almost a year of test service in a Great Northern 
box car, it is announced that the Evans Auto-Duplex 
ali-steel car partition is now ready for production. Built 
by the Evans Products Company, Detroit, and distrib- 
uted by Coordinated Transportation, Inc., St. Paul, 
Minn., this new car door, or partition, in effect makes 
a box car a dual purpose car. In other words, it may 
be used for one-way loading as a privately sealed com- 
partment car and on the return trip as a standard box 
car for carload freight. The use of the partition is de- 
signed to minimize empty car mileage on unbalanced 
1. с. 1. runs and convert many obsolete automobile cars 
into usable rolling stock. 

The partition, which is of steel, is designed to fit cars 
with opposite or staggered doors. The partition folds 
on the diagonal, and when not in use is folded into the 
roof of the box car. When in place, the partition sepa- 
rates one end of the car from the other. 


Evans all-steel car partition as applied in the test car 
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Oelwein Shop Improvements 
Produce Results 


Railroad back shops differ in a number of important 
particulars from high-production industrial plants in 
which articles are manufactured at a profit for public 
consumption. And yet, the same main objective of 
maximum output per unit of cost, and many of the 
same general principles of operation, apply in both 
cases. While primarily devoted to maintenance, an 
analysis of the work of any major back shop will 
show literally hundreds of repetitive operations on small 
parts which are, or could be, standardized and manu- 
factured in quantities on more or less specialized, high- 
production machinery. Maintenance operations on lo- 
comotive and car parts also are repeated time and again 
and therefore are subject to handling on а produc- 
tion basis. 

The extent to which railroad shops can be organized 
and operated on this basis depends upon at least three 
important elements: (1) The vision of responsible 
mechanical department and shop officers; (2) their 
willingness to adopt, insofar as practicable, production 
methods successfully used in other modern railroad 
and industrial shops, and (3) the success of local 
shop supervisors in “selling” their managements to the 
urgent necessity of installing modern equipment and 
methods. This must be done if maintenance costs 
are to be reduced and equipment maintained at the 
high standard essential for safe and satisfactory oper- 
ation at the ever-increasing speeds demanded by the 
modern shipping and traveling public. 

Still another factor in the problem, which must not 
be overlooked, is the provision for as uniform shop 
operation as possible, considering the variable char- 
acter of railway traffic and equipment requirements. 
When the Chicago Great Western, for example, re- 
vamped its shop facilities at Oelwein, Iowa, to the 
extent of purchasing all new machinery in place of 
equipment averaging over 30 years old, as described in 
the June, 1935, Railway Mechanical Engineer, its of- 
ficers did not let the matter rest there and say, “We 
have installed new machinery at a cost of approxi- 
mately $100,000. Now we can cut our costs." "They 
took the necessary steps to provide the uniform oper- 
ation without which potential savings in unit shop costs 
can never be realized. 

Previous to 1934, the method of shop operation at 
Oelwein was more or less spasmodic. Program work 
was sometimes completed as contemplated, but íre- 
quently dropped for a period of two or three weeks 
when carloadings fell off. When the shop re-opened 
a loss in output of as much as three days' work usually 
resulted due to delays in locating misplaced tools, 
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hunting for material robbed from the shop for use on 
light repair equipment, and getting the shop organiza- 
tion really to function again. To prevent a recur- 
rence of these costly delays, the purchase of new ma- 
chinery and equipment at Oelwein shops was coupled 
with a reorganization of the entire method of shop 
procedure. Budgets are now prepared 30 days in 
advance for maintenance work on locomotives and 
other equipment which have been given a thorough 
inspection, and necessary repair materials ordered so 
that they will be on hand before the equipment is 
shopped. Each locomotive is scheduled from week to 
week and every foreman furnished with a copy of the 
schedule. The stores department also receives a copy 
and is required to see that all necessary material is 
available at the shop prior to the scheduled date. 

This co-ordination of modern facilities and shop 
practice has resulted not only in lower costs but has 
provided a more consistent output with steady em- 
ployment for the employees. It has also permitted the 


railroad to do additional maintenance work on equip- 


ment with the savings which have resulted from the 
installation of new machinery. Since July 9, 1934, the 
shop has worked steadily without layoff periods, ex- 
cept during the seasonal holidays. Other important 
savings, somewhat difficult to evaluate, result from 
more accurate work and closer tolerances possible with 
modern machines, increased service life with surface- 
hardened materials finished on grinders, and generally 
improved morale of shop men working with modern 
tools. It is estimated that the Chicago Great Western 
has already saved in the last two years its entire invest- 
ment in improved machines and shop equipment. 

This saving, as a result of replacing obsolete equip- 
ment, would not have been so great had the equipment 
been only 10 years or so old and still fairly modern, 
but, as a matter of fact, the machines were over 30 
years old on the average. The resultant low produc- 
tion of relatively inaccurate work can be more readily 
imagined than described. It took from 15 to 40 min- 
utes to turn a motion-work pin on a 30-year old turret 
lathe, whereas this operation can be performed in a 
few minutes on a modern lathe. Many other opera- 
tions were being performed on similarly inefficient 
worn-out machine tools. Drills, reamers, milling cut- 
ters, taps, dies, etc., would not "stand up" when cutting 
modern steels, and rapidly wore out or broke. Obso- 
lete pneumatic tools also were wasteful of air, not to 
mention shopmen's time, and seriously retarded pro- 
duction. A comparison of the time required to per- 
form several typical locomotive shop operations with 
the old equipment and with new modern facilities is 
shown in the table. 

An indication of the improved quality of work per- 
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formed at Oelwein shops since the installation of new 
machinery is afforded by the substantial increase in the 
number of locomotive miles run per engine failure, this 
mileage being 53,256 in 1932; 68,873 in 1933; 78,455 
in 1934; and 121,208 in 1935. Not all of the credit 


Comparison of the Time Required for Several Typical 
Operations with New Versus Old Shop Equipment 


Old New 


Unwheeling a 2-8-2 Class locomotive.... 10.5 man-hours 1.7 man-hours 
Wheeling a 2-8-2 Class locomotive...... 26.7 man-hours 5.4 man-hours 

rning one pair of 56-in. driving tires. 3.0 man-hours .9 man-hours 
Pressing wheel centers off and on..... .5 man-hours .17 man-hours 
Grinding valve 1|їпКз.................. 7.0 man-hours .75 man-hours 
Removing flexible caps, 2-10-4 locomotives 42.0 man-hours 5.0 man-hours 
Applying flexible caps, 2-10-4 locomotives 52.0 man-hours 6.5 man-hours 


for this improvement can, of course, be given to new 
machinery, since numerous other factors have an im- 
portant bearing on failures and maintenance costs. 

Some railroads have been prone to defer the mod- 
ernization of their shop facilities due to the heavy 
charges to operating expenses which are involved, ir- 
respective of the amount of savings that the new 
equipment will bring. If the purchase of new equip- 
ment will result in a saving of 20 per cent or more on 
the investment, some roads feel that the installation is 
justified. In a great many instances of individual 
machine tools, however, savings substantially greater 
than 20 per cent may be anticipated. The new equip- 
ment purchased would not necessarily have to mean an 
immediate cash outlay, as arrangements could be made 
with machinery manufacturers for payments spread 
over a reasonable period of time. 


Apprentices— 
An Imperative Need 


Improved business conditions during recent months, 
even though production is well below what might be 
considered normal, has focused attention on one of the 
weak spots in our present-day set-up. Recruiting and 
training of employees has been at an exceedingly low 
ebb in recent years; indeed, it has been practically dis- 
continued in many industries. Meanwhile many of the 
older men have died or have retired; others, in the 
prime of life, have been laid off and have related them- 
selves to other occupations. Many of this latter class 
will never resume their former occupations. American 
industry, therefore, is facing a serious situation, if and 
when business swings back into a: more normal stride. 
Apprentice Training News, a bulletin issued by the 
Federal Committee on Apprentice Training at Wash- 
ington, in commenting upon the revival of apprentice 
training on the railroads, makes this suggestion: “The 
idea of restoring training, with the related instruction, 
under public school supervision has met with general 
approval. Several roads have decided to put on ap- 
prentices immediately. In Colorado an agreement has 
been made whereby the railroads and vocational schools 
will co-operate in providing a traveling instructor.” 
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The railroads during the first quarter of the present 
century took the leadership in introducing modern ap- 
prentice training methods. This included the introduc- 
tion of apprentice shop instructors, as well as classroom 
instruction. Naturally, also, as higher standards were 
introduced, more and more attention was given to the 
proper selection of the apprentices. Largely because 
of these methods—on those railroads which were pro- 
gressive enough to adopt them—a goodly supply of 
capable mechanics was provided, some of the more out- 
standing of these well-trained journeymen eventually 
qualifying for positions as foremen and supervisors. 

The shutting off of the influx of young mechanics 
into our railroad shops in recent years promises to have 
serious effects, unless determined measures are taken 
immediately to resume recruiting, at the same time 
making unusual efforts to see that the very best sort 


-of instruction is given to the apprentices. 


Are You Living 
Off Your Family? 


Some years ago at a railroad meeting, which was at- 
tended by men írom several departments, a rather 
heated discussion developed which gradually resolved 
itself into a game of “buck-passing,” representatives 
of one department inferring, at least, that certain con- 
ditions might be corrected if the representatives of 
another department would do what they should. There 
was present a railroad man with years of experience 
who, tiring of much pointless argument, got up and 
eased the tension somewhat by prefacing his remarks 
with the statement that it was quite obvious that many 
of those in attendance at that meeting were "members 
of the same family but apparently not closely related." 
The readers of this publication have been entertained 
and we venture to say constructively educated during 
the past months by the writings of Walt Wyre, and 
one gains the impression upon reading this month's 
contribution entitled "Robbing Peter," which ap- 
pears on page 264 that the mechanical and maintenance 
departments may be members of the same family but 
not very closely related. The ultimate solution to 
Foreman Evans' perplexing problem was one which, 
unfortunately, is too often the only one available to 
hard-pressed foremen. 

The broad problem of maintenance of equipment 
is one which involves properly designed equipment, 
adequate repair facilities and intelligent management. 
Walt Wyre has portrayed in his inimitable manner an- 
other of Jim Evan's dilemmas out of which he usually 
finds a way. In this particular one, we venture to 
suggest that management is somewhat at fault for 
Master Mechanic Carter turned his back on a situation 
about which something should be done. It is to be 
hoped that no mechanical department man in a posi- 
tion of responsibility will read this month's story by 
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Walt Wyre without realizing that every time a situa- 
tion arises wherein the efficient service of a railroad is 
handicapped by the existence of obsolete facilities 
somebody pays the bill. A railroad may have fine 
tracks, modern locomotives and cars, a willing and 
efficient personnel but if its shop and enginehouse fa- 
cilities are not able to meet the standards of per- 
formance which modern equipment is able to give, the 
profits that are realized by the modern facilities in 
one department may be to a large extent offset by the 
losses in another. Under the conditions with which 
railroads have had to contend for the past few years, 
there has grown up a tendency to look out for oneself 
and too often that pride of departmental accomplish- 
ment in keeping within the budget has been carried 
out at someone else’s expense. 

There are so many evidences of the value of modern 
machine tools and shop equipment that it is not so 
much a problem of determining whether a road can 
afford new facilities as it is one of determining how 
long it can afford to continue to pay the losses of 
inadequate facilities. When one considers that the 
average railroad does not expect shop facilities to pay 
for themselves in less than five to ten years and that 
most modern units if used to capacity will pay for 
themselves in considerably less than that, it will be 
surprising if the hesitancy in modernizing repair fa- 
cilities that has existed for the past several years is 
much longer continued. . 


Firemen on 
Diesel Motive Power 


Announcement was made near the end of May that 
the New England roads have settled the issue which 
had threatened to result in a strike of the members of 
the Brotherhood of Locomotive Firemen & Engine- 
men by agreeing to use firemen as helpers in the cabs 
of present Diesel locomotives and motor cars. This 
agreement follows an aggressive campaign which was 
waged by the Brotherhood on the ground of safety, 
which is also the ground on which efforts have been 
made to secure legislation requiring two men in the 
cabs of Diesel-driven rolling stock in some of the 
other states. 

One can understand the desire of the Brotherhood 
officers to secure aS many jobs as possible for its 
members and at the same time to endeavor to check 
a trend caused by any increase in the general utiliza- 
tion of Diesel motive power which otherwise would 
materially curtail the opportunities for employment 
of the men which this Brotherhood represents. As a 
safety measure, however, the requirement that en- 
ginemen in the cabs of Diesel-driven cars and loco- 
motives be accompanied by helpers is of extremely 
doubtful value. There are many instances of the 
ineffectiveness of the fireman in the cab of the steam 
locomotive as a check on the engineman in cases of 
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mental lapse or collapse. Furthermore, where these 
men are employed on electric locomotives with no 
duties of their own to occupy their attention, the evi- 
dence indicates that they are no more dependable as 
checks upon the condition and responsibility of the 
engineman than are the firemen occupied with their 
own duties on steam power. Indeed, the evidence 
strongly suggests that the lack of distinctive duties of 
their own makes them undependable as watchers over 
the enginemen. 

On the Spokane, Portland and Seattle on Decem- 
ber 17 of last vear occurred a freight wreck within 
yard limits under conditions which strongly indicate 
a mental lapse on the part of the engineman which 
was discovered too late by the fireman and head brake- 
man, both of whom were in the cab, to permit any 
effective action to prevent the accident. On January 
30 a Reading passenger train was wrecked due to ex- 
cessive speed on a sharp curve. The evidence strongly 
suggests the collapse, or the mental lapse, of the en- 
gineman a short time before the curve was reached. 
Emergency application of the brakes, which the posi- 
tion of the engineer’s brake valve after the accident 
would indicate had been made, was too late to be ef- 
fective. On last September 27 a rear-end freight 
collision occurred on the New York, New Haven & 
Hartford in electrified territory. Just before the col- 
lision the helper walked back from the front-end of 
the locomotive to overcome drowsiness and was not 
present to be of any service in preventing the failure 
of the engineman properly to observe and obey a re- 
strictive signal indication. 

There are two types of conditions against which 
safeguards are needed. They are (1) the collapse, 
or (2) the mental lapse of the engineman. It seems 
probable that the "dead man” type of control is the 
best protection against the former. Just what pro- 
tection can be developed against the latter, in which 
the absence of complete physical collapse may prevent 
the "dead man" feature from functioning, unless it 
be assurance of proper health and proper rest on the 
part of the engineman, it is difficult to visualize. Many 
instances suggest the inadequacy and unreliability of 
a second man in the cab as a means of preventing acci- 
dents in such emergencies. Indeed, the absence of 
duties to keep him alert and, to some extent, of an 
adequate sense of responsibility on the part of the 
second man in the cab of electric or Diesel-electric 
equipment, whose only reason for being there is to 
draw his pay, creates a menace by tending unjustifiably 
to divide the sense of responsibility on the part of the 
engineman. It is a serious question whether safety 
would not actually be promoted if these men were paid 
for their trips but not permitted to set foot inside the 
cabs. 

One can understand the desire of these men for jobs. 
but it is difficult to believe in the sincerity of the argu- 
ment that their jobs promote the safety of railway 
transportation. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Is Walt Wyre Color Blind? 


You might ask Mr. Wyre if he is certain that Interstate 
Commerce Commission Form 5’s are blue. The ones I have seen 
were rather pink. I will admit, though, that the effect produced by 
such an apparition is decidedly blue, if any color sense at all is 
present at such a time. 


From Far Off China 


Although the practices adopted by us are somewhat different 
from yours, we are always looking forward for improvement 
and ready to take advice and suggestions. It was last year 
when we were confronted with the problems of broken axles 
and hot boxes. In the second case, we found references in 
your January, 1934, issue. You had the same trouble and you 
also tried to remedy it by adopting one grade of journal lubricant 
after a series of service tests. 


“East of Suez” 


Our problems are many in a country like India, where labor 
is extremely poor and not mechanically minded, and European 
supervision scarce, whilst the design of rolling stock, particularly 
for our 5-ft. 6-in. gage presents unusual difficulties, due to the 
large size of equipment for handling by Indian labor. The 
articles which are of great use are those dealing with workshop 
equipment and gadgets. If you could kindly give more par- 
ticulars of this nature I am sure it will be welcomed by all 
mechanical railway men out “East of Suez.” 


New Age in Railroad Transportation 


As he widens his knowledge he sees unfolding before his 
eyes the opening drama of a new age in railroad transportation. 
In the 30 years I have been in the railroad game, what a trans- 
formation has taken place and what have we today? In loco- 
motives: Diesel-electric power, the application of the roller 
bearing, new type of air brake apparatus, streamlining, new 
steels, new welding processes, higher boiler pressures. In pas- 
senger cars: Air conditioning, the roller bearing, improved 
dynamo and battery equipments with better lighting, and wonder- 
ful improvements in interior appointments. 


No Reserve of Trained Mechanics 


I do not know of anything of a more serious nature confronting 
the mechanical departments of the railroads, should they suddenly 
be offered a large volume of traffic, than the shortage of trained 
mechanics. When the falling off in traffic occurred five or six 
years ago and the railroads found it necessary to reduce their 
shop forces, the younger men were laid off, leaving many of the 
shops with only a skeleton force of men, all of whom were prac- 
tically past middle age, as only those who were old in the 
service had senior standing sufficient to hold a job. Many of 
these have since dropped out through death and other causes 
and in many cases their places have not been filled. Due to the 
length of the depression, the young men who were laid off, 
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when the reduction in forces was first made, have sought employ- 
ment elsewhere, until now there is no reserve of trained mechan- 
ics for building up forces or from which to choose supervisors. 


Firing Men 
A man recently applied to me for employment. Here is the 
conversation : 

“What is your specialty?” 

“ am a maintenance man. I can set up machinery and 
countershafting and can repair any machine that may need it. 
I am also fairly good at giving an estimate of how long it 
will take to get the machine in operation." 

“Where did you work last?" I asked. 

“I have been working for the Company for four years." 

"Why did you leave?" 

“Well, to be honest, I was fired." 

"What for?" 

“I really don't know. They don't tell you over there; you just 
get an envelope on your way out at noon or night with your pay 
in it and a note that your services are no longer required; 
and no one will tell you why. 

“Have you no idea at all?" I inquired. 

“No, I haven't. I never lost time. I have broken no rules 
knowingly and have never been bawled out at any time. I did 
break a small tap on my last job, but I do not think they would 
fire a man for that. On the other hand, the new foreman over 
there is just out of college and perhaps doesn't know how easily 
a tap may be broken, especially when used in awkward locations 
on repair work. I don't suppose he ever used a tap himself." 

“Sorry I have no opening for you,” I said. "I am well ac- 
quainted with the people over there and am surprised at what 
you say." 

A little later I had the opportunity of meeting the works 
manager of the plant, with whom I was well acquainted. The 
following conversation took place. 

"Is it true," I asked, "that when you people let an employee 
out, you don't tell him the reason?" 

“Unless it is a reduction in staff," replied the works manager, 
“they are not given a reason for discharge. We just let them 
work until the end of the day, and no matter what the cause, it 
saves a lot of argument and sometimes unpleasant controversy. 
As they go out, we give themr their check and their notice of 
dismissal in courteous language." 

“Well,” I said, "don't you think a man is entitled to know 
just wherein he fell short of requirements?” 

"No, I don't think that is necessary at all. If he is so dumb 
that he doesn't know, then he is too dumb to have around; and 
if he knows, why is it necessary to tell him?" 

“Do you, yourself, always make it a point," 1 asked, "to know 
why your men are discharged?" 

*Oh, I can find out from the employment clerk if I wish to 
know. We have over 1,000 working for us and I can't be 
troubling myself over who gets let out. Do you know why every 
man gets discharged?” 

“Yes, I do," I replied. "I always manage to find time to talk 
to the man. I like to get his version of it. I like to be sure 
someone else is not at fault. There are plenty of forms of 
punishment short of complete dismissal, which need not cost 
the management nearly as much as a payroll separation would. 
You know, any citizen could commit quite an offense and it would 
not cost him $25. 

“Well, what do you gain by all your trouble?" asked the shop 
manager. 

“I gain the satisfaction of protecting our company from charges 
of injustice to its men. Since adopting the practice of investiga- 
tions, dismissals have practically entirely disappeared and we 
have the most efficient shop organization in the city, as you 
yourself have so frequently stated." 
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With the 
Car Foremen and Inspectors 


Interior of the reconstructed Port Huron freight car shop while a box-car rebuilding program is being carried on 


Port Huron Car Shops 


Following a fire which occurred over a year ago 
and destroyed the north half of the Grand Trunk West- 
ern freight car shops at Port Huron, Mich., the shop 
was rebuilt, enlarged and equipped for the expeditious 
handling of the heavy freight-car repair and rebuilding 
programs which it was foreseen would have to be carried 
out during 1935 and 1936. A total of 240 welded steel 
hopper cars and 150 steel box cars were rebuilt at Port 
Huron shops in 1935, and material has been purchased 
for 350 additional box cars and 600 hopper cars author- 
ized to be rebuilt during 1936. With the improved shop 
thoroughly organized and employing about 600 men, 40 
hours a week, the production is three hopper cars or 
three box cars a day. This is in addition to light repair 
work which is carried on outside of the shop, and a 
considerable volume of work on special equipment cars 
such as those used for the shipment of automotive gas 
engines, axle assemblies and other special materials. 

The Grand Trunk Western freight-car shop at Port 
Huron, Mich., consisted of a building 360 ft. long by 
160 ft. wide, with brick walls and wooden roof trusses 
supported on the walls and on posts spaced 20 ft. center 
to center in each direction. An interior brick wall on 
the longitudinal center line divided the building into two 
aisles. The building was floored with concrete, and 
four tracks extended through each aisle in a longitudinal 
direction. On January 9, 1935, a fire destroyed all of 
the north half or aisle of this building, but the brick fire- 
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wall prevented the fire from getting into the south aisle 
to which no damage was done, and it was placed back 
in service in 24 hours, or as soon as service pipes, electric 
conduits, etc., that passed through the part that was 
destroyed, could be restored. The fire also destroyed 
a low wing along a part of the north side of the building 
that was used for various incidental operations. 

The destroyed part of the building was restored by 
making use of a part of an old station building known 
as the Whipple car shop at Elsdon yard, Fifty-first street 
and Central Park avenue, Chicago. Structures at this 
point included two buildings 80 ft. wide by 500 ft. long, 
consisting of structural-steel frames with trusses span- 
ing the full 80 ft. and covered on the outside with cor- 
rugated metal that subsequently proved to be genuine 
wrought iron. One of these buildings, equipped with a 
7V5-ton traveling crane, was dismantled and re-erected 
at the site of the destroyed half of the building at Port 
Huron, the additional length being extended beyond the 
west end of the original building, as shown in the draw- 
ing. The building used had a lean-to on one side 160 ft. 
long by 30 ft. wide. This was also re-erected on the 
north side of the building at Port Huron, but the span 
length was reduced to 28 ft. in order to clear an existing 
track. It was necessary to provide new concrete founda- 
tions for the steel columns, but the old floor was retained 
in service, a cinder floor being provided in the extension 
to the west as well as in the lean-to on the north. It 
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was necessary to make some alterations in the old steel 
work for the purpose of introducing reinforcements to 
take care of corroded portions as well as to remodel the 
two ends of the building to provide doors that would fit 
the location of the existing tracks. 

The old wrought iron is used in the reconstructed 
building but in a different manner than before, owing 
to the desire to provide a type of wall which will be more 
effectively insulated. For this purpose, a three-ply wall 
is provided, consisting on the outside of corrugated 
metal, a layer of 1%4-in. fiber insulating board, water- 
proofed, and then the old wrought-iron sheets on the 
inside. The building is provided with mechanically oper- 
ated Truscon steel sash, is heated by means of a series 
of 15-unit heaters using steam at 100 lb. pressure from 
the shop power plant in copper coil radiators and pro- 
vided with electric fans. The building is provided with 
electric-welding circuits, oxygen and acetylene service 
pipes, outlets for extension lighting cords and for power 
take-offs, and general lighting is afforded by beehive- 
type glass reflector fixtures suspended from the roof 


purlins. Spotlights are used as supplementary sources 
of light. The lean-to on the north is heated by direct 
radiation. 


The old steel work that was used was taken down by 
company forces and prepared for used by company 
forces and also by the Duffin Iron Company of Chicago. 
The new building was erected and all work done under 
contract by the Austin Company, Cleveland, Ohio. The 
7V;-ton traveling crane was reused exactly as in the 
original installation with the exception that the motors 
had to be rewired and all of the bearings rebabbitted. 


New car shop 
= 80-0" 


= 


How the Car Rebuilding Operations аге 
Carried On 


The 50-ton steel hopper cars, rebuilt at Port Huron 
shops, were of conventional riveted design, equipped 
with arch-bar trucks, Type K air brakes. Their light 
weight was 38,100 lb., nominal capacity, 130,000 1b., 
cubic capacity, 1,680 cu. ft. and load limit, 130,900 Ib. 
In the rebuilt cars, the use of pressed-steel side panels 
permitted increasing the cubic capacity to 1,735 cu. ft. 
with the same inside length, width and height. The 
extensive use of electric welding, not only in assembling 
the side panels but in fabricating the entire car, also 
permitted reducing the light weight to 37,300 1b., or, a 
decrease of about 800 Ib. which is available for additional 
load-carrying capacity. 

Relatively few parts of the car frame and superstruc- 
ture were salvaged in this rebuilding operation, the good 
usable material incorporated in the new hopper being 
valued at only about $300. Aside from the new steel 
side panels, sheets and structural shapes, other new 
material applied to the cars includes Type AB brakes 
and new hand-brake operating mechanisms, cast-steel 
truck side frames, hopper doors and fastenings and an 
average of about two pairs of wheels and one new draft 
gear per car. 

The sequence of work in rebuilding these steel hopper 
cars may be more readily followed by referring to the 
drawing which shows the new car shop and track layout. 
Tracks 1 to 4, inclusive, are in the south aisle of the 
old shop and Tracks 5 to 8, inclusive, in the north aisle, 
or new shop, the latter being equipped with the 714-ton 
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Welded steel car side comprising eight panels of only five 
different shapes 


78| GRAND TRUNK, 4% 
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NH 


View of the 50-ton hopper car 
after reconstruction 


The air brake and hand-brake applications to one of the 50-ton cars 
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overhead crane. The location of the various shop depart- 
ments is clearly shown in the drawing. Tracks 4 and 5 
are connected by a switch at the east end of the shop 
so that cars worked through the shop on one of these 
tracks can be switched to the other and worked back 
through the shop in the reverse direction. The same 
method of operation can be used with Tracks 7 and 8 
which are also connected by a switch east of the shop 
building. Car movements within the shop are made 
almost exclusively by means of an electrically operated 
car puller. 

Steel hopper-car rebuilding work is divided into 10 
major operations, as shown in the following schedule: 

Operation 1—Old steel cars are cut down, largely by 
use of the gas cutting torch, on Track 5 about 200 ft. 
west of the shop, all usable parts, such as wheels, axles, 
truck bolsters, brake beams, body bolsters, etc., being 


Grand Trunk Western 50-ton 
hopper car before being rebuilt 


salvaged. Scrap is loaded here by the locomotive crane 
for shipment to Battle Creek where major reclamation 
operations are carried on. 

Operation 2—Salvaged parts are moved into the shop 
on Track 5 on material flat cars, new center sills being 
assembled at this position. 

Operation 3—Advancing to the next position on 
Track 5, the bolsters, end sills, AB brake equipment, 
cross hoods, end sheets, longitudinal hoods and inside 
hopper sheets are welded in place. No-Ox-Id, applied 
with a brush, is used wherever necessary at metal con- 
tact points to prevent corrosion. 

Operation 4—At the extreme east position on Track 5 
in the new shop, the trucks are assembled, new cast- 
steel truck slides being applied. "These truck assembly 
operations are facilitated by use of a pneumatic jib 
crane, the complete trucks being lifted and moved across 
to Track 6 with the overhead crane. 

Operation 5—The assembled underframe is lifted by 
means of the overhead crane and set on trucks on Track 
6 in the east end of the shop. Here the slope sheets, 
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The 40-ton steel box car after 
reconstruction 


outside hopper sheets and complete welded panel sides 
are applied by welding. 

Operation 6—The car is moved westward on Track 6 
and safety appliances fitted in place at the next position. 

Operation 7—Floor sheets and side panels are welded 
together and necessary rivets driven in safety appliances 
and other parts of the car. 

Operation 8—At this position on Track 6, the hopper 
doors are applied and all pipe fitting work completed. 

Operation 9—The cars move out of the shop and are 
switched to the sand-blast shed (described on page 66 
of the February Railway Mechanical Engineer) where 
all sheets are thoroughly cleaned and the priming coat 
and finishing coat are sprayed on. 

Operation 10—The cars are then switched to the north 
end of the passenger car shop where stenciling is applied 
by the spray method (see page 67 of the February 
Railway Mechanical. Engineer) and a final inspection 
made, the cars finally being switched to the scales where 
they are reweighed and released for service. 


Side-Panel Welding Details 


The pressed-steel panel sides, applied in Operation 5, 
are previously assembled and welded complete on mov- 
able jigs in the machine shop, located just west of the 
main freight-car shop building. Referring to the illus- 
tration with numbered panels, it will be seen that each 
car side consists of eight separate pressed panels, but 
only five different sizes and shapes. In other words, 
the number of different panels has been minimized and 
each car side consists of a No. 1 and a No. 2 panel, 
two No. 3 panels, two No. 4 panels and two No. 5 panels. 

These eight panels are assembled in the jig, special 
edge-type clamps being applied to hold the panel edges 
in alignment. The top side-angle seam is first skip 
welded at 2-in. intervals, using ™%-in. coated-wire elec- 
trodes. The seams between panels are completely 
welded and the top-angle seam weld finished. The car 
side is turned over in the jig and the panel seams welded 
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Grand Trunk Western 40-ton box 
car before being rebuilt 


Application of one of the steel car sides by the use of a locomotive 
crane 


downward. The bottom edge of the top angle is then 
welded to the panels starting from the center and work- 
ing towards each end to avoid buckling. Any little curva- 
ture of the top angle is taken care of in assembly by 
side-sheet gussets and crosstie beams. 

All of this side-panel welding is performed at the rate 
of 20 ft. an hour or 160 ft. a day. Two welders work 
simultaneously while each side is being welded. The 
total amount of welding in fabricating the entire car 
structure comprises about 995 ft. of welding per car. 
When the hopper-car rebuilding work is in full swing, 
welding operations are carried on by two shifts. The 
shop is equipped with fourteen 300-amp., single-current 
electric welding machines. 


Operations in Rebuilding Box Cars 


The 40-ton steel underframe, wood superstructure box 
cars referred to are rebuilt into modern double steel- 
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sheathed box cars having a light weight of 47,500 1b., 
nominal capacity of 85,000 Ib. and load limit of 88,500 Ib. 
By the application of steel sides of the Youngstown type, 
it has been possible to increase the inside car width from 
8 ft. 6 in. to 8 ft. 9 in. The car height is also increased 
from 9 ft. to 9 ft. 4 in. by the application of a filler strip 
in the two-piece ends. Dry-Lading car roofs and Youngs- 
town steel doors are applied, as are also AB brakes, new 
hand-brake operating mechanisms and cast steel truck 
sides. As in the case of the hopper cars, other new equip- 
ment includes, on an average, two pairs of wheels and 
one new draft gear per car. 

The only welding in conection with the box cars is a 
15-ft. strip in the door-track angle to avoid leaks. All 
unnecessary holes are plugged, and welding is applied 
at the corner junctions of the end and side sheets to 
prevent the possibility of leakage. The shop is fully 


equipped with modern tools and machinery needed for 
the expeditious handling of box car work. Floors are 


Pneumatic nail-driving machine used in spiking the car floor 


spiked with air-nailing machines which drive 3-in to 6-in. 
spikes. Four pneumatic saws, with 8-in. blades and 
21;-in. maximum depth of cut, are used. Nuts are 
tightened by power nut-tightening devices, while portable 
cranes handle material directly to the job from the 
storage pile. 

Operations in rebuilding the 40-ton steel box cars are 
performed in 11 progressive steps, as follows: 

Operation 1—The old box cars are dismantled in a 
track area of about 2,000 ft. west of the shop, where 
adequate space is available for the removal and burning 
of all old wood. 

Operation 2—Cars are moved to shop Tracks 2 and 3 
inside the shop, where they are jacked up on horses and 
the underframes, steel corrugated ends, trucks, draft 
gears and AB brake equipment applied. 
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Operation 3—Each car is then moved just outside 
of the freight shop building at the west end where fabri- 
cated complete steel sides are applied with a locomotive 
crane. 

Operation 4—The car is switched to Track 7 and 
placed in the shop where corrugated ends are fitted to 
the sides and steel doors applied in the first position. 
The entire roof assembly of ridge pole, carlines and 
purlins is placed in position by use of the overhead 
crane, these assemblies having been fabricated in advance. 

Operation 5—The car advances to the next position on 
Track 7 where all rivet driving is done and safety appli- 
ances put in place. 

Operation ó—The car is moved over the cross-over 
switch at the east end of the shop to Track 8 where 
wood nailing sills are applied at the first position on 
the return movement. 

Operation 7—The car then advances along Track 8 
to the next position where decking is applied and the 
floors spiked, using the automatic nailing machine, shown 
in one of the illustrations. Odorless cement is applied 
with a hand gun around the sides and ends of the cars 
to seal the decks. 

Operation 8—Side nailing posts, wood end fillers, 
grain slides, door posts, threshold plates and deck tran- 
som plates are applied. 

Operation 9—At this position the side and end lining 
are applied. 

Operation 10—Complete metal roofs and runboards 
are applied, No-Ox-Id being used at metal contact points 
to prevent corrosion. Air brakes are tested. 

Operation 11—The car then leaves the shops on 
Track 8 ready for painting and stenciling which is done 
outside on tracks south of the shop building. The final 
inspection is made here, the cars being reweighed and 
released for service. 


Halide Leak Detector 
For Refrigerant Gases 


In a majority of the large number of air conditioning 
systems now installed in railway passenger cars, Freon 
is used as the refrigerating agent. This gas is rela- 
tively odorless, tasteless, and colorless. Leaks in the 
system are, therefore, difficult to detect until much val- 
uable gas has been lost or until the system fails to op- 
erate. In order to insure effective operation and to 
eliminate the expense of leakage losses it is necessary 
that there be provided a quick and sure method of locat- 
ing gas leaks in these cooling units, either at the time 
of installation or when in service. With a view to meet- 
ing this need, the Oxweld Railroad Service Company, 
230 North Michigan avenue, Chicago, has recently per- 
fected and placed on the market the Prest-O-Lite Halide 
leak detector which consists essentially of a handle with 
a needle valve and a burner which includes a suction 
nipple for attaching a rubber hose. A chimney with a 
copper reaction plate fits on top of the burner. The 
detector is furnished ready for mounting directly on a 
Prest-O-Lite MC gas tank. It can also be used with 
the B or E tank. 

The detector flame is adjusted so that the top of the 
cone is level with or slightly above the chimney. The 
flame when so adjusted heats the copper reaction plate 
and the detector is then ready for locating leaks. 

The suction tube is used to explore around places 
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Testing refrigerant pipe lines for leakage of freon 


Halide leak detector for locating leaks in non-combustible refrigerant 
gas lines 


where leaks might occur. The rapid flow of acetylene 
through the burner causes refrigerant gas near the open 
end of the suction tube to be drawn into the burner 
where it decomposes into free acids. These acids, com- 
ing in contact with the hot copper reaction plate, cause 
instant color change in the flame. .A green tint indicates 
a small concentration of gas. When a large amount of 
gas is present, the flame assumes an intense violet color. 

If the leak is sufficient to give considerable refrigerant 
gases to the atmosphere, the flame will burn with the 
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characteristic green or violet color and might not show 
the exact source of the leak. In this case, the leak can 
be located by the variation in intensity of the color of 
the flame. After the source of the leak has been passed, 
the flame clears almost instantly. This sensitive reac- 
tion of the detector saves time in locating leaks, avoids 
waste of refrigerant gas and costly shutdowns of equip- 
ment. 

It should be understood that a flame leak detector, 
such as the one described, should be used only when the 
refrigerant is a non-combustible gas, and it is, therefore, 
essential that the nature of the refrigerant gas be known 
before this device is used. 


Fluid Strainer 
For Spray Guns 


The DeVilbiss Company has developed a new fluid 
strainer, Type VS, for attachment to the fluid inlet of the 
Type MBC spray gun. The advantage of having the 
fluid strainer at the inlet of the gun rather than at the 
paint-tank outlet lies in the fact that a slight residue of 
material in the line or other dirt may be carried to the 
spray gun if the paint is not strained at the last point 


De Vilbiss Type VS strainer for Type MCB spray gun 


before entering the gun. 
finished surface. 

The working part of the strainer consists of a screen 
reinforced with coiled spring and inclosed in a metal 
tube. Fluid flow is from the outside to the inside of the 
screen which is easily removable from the tube for clean- 
ing. 

The Type VS strainer is connected by means of its 
upper or outlet connection to the fluid inlet connection of 
the spray gun, the fluid hose being connected to the 
lower or inlet end which is fastened to the lower end of 
the gun handle to prevent undue strain on the upper 
connection. The strainer design permits the fluid hose 
to be attached near the air hose, and to run parallel with 
it, making the gun easy to handle. 


This may cause defects in the 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Fabricating All-Welded 
Gas Engine Cylinder Heads 


The West Burlington (Iowa) shops of the Chicago, 
Burlington & Quincy claim the distinction of designing 
and building the first welded all-steel cylinder head for a 
gasoline engine. This head was designed for the six- 
cylinder, 275-hp. Model-120 Winton engine used in most 
of the Burlington’s gas-electric rail cars. The experi- 
mental head was completed in January, 1932, and is still 
in operation. Since that time, 168 of the Model-120 
heads have been built as well as 55 heads for the Winton 
Model-148 engines which are used in some of the larger 
cars. 

The Model-120 head consists of 61 separate parts and 
is fabricated entirely by electric welding. The majority 
of parts for this head consists of boiler steel for the flat 
plates and pressings and mild steel for the various pieces 
of round-bar stock that are used in the assembly. The 
time required for assembling and welding is approxi- 
mately 40 hours a head. The fabricated head has nearly 
twice the water capacity and has 15 per cent less weight 
than the cast-iron head which it replaced. Worn valve 
seats are renewed by electric welding, and as no pre- 
heating is necessary, the time required for recondition- 
ing per head is decreased appreciably. Statistics re- 
garding the larger Model-148 head are approximately 
in the same proportion. A great saving has been real- 


Fig. 1—Small car-bottom, oil-fired pre-heating furnace used in 
connection with cast-iron cylinder-head repair 
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ized in the actual cost of the steel head over that of the 
cast heads. 

In addition to the heads, cylinder blocks, upper and 
lower crank cases and intake manifolds have been con- 
structed, all of steel and in a like manner. 

The pre-heating furnace shown in Fig. 1 is an ail 
furnace using kerosene for fuel, size 31 in. by 53 in. by 
28 in. inside, built from angle and sheet, having an oval 
top and a car bottom. It is lined with firebrick which is 
also used as the top surface of the car bottom. Track 
for the car is tee section, and extends 10 ft. outside of the 
furnace, where it is used while loading or unloading 
the car. Angle guides at the bottom of the furnace are 
hinged and counterbalanced so that when the car is in 
the furnace, the side and end joints are sealed. The 
furnace has an air-operated door, also lined with brick 
which is held in place by loose pipe, the brick being cut 
out on the edges to fit over the pipe. A supply tank is 
located outside of the building in the ground and piped 
to the furnace, the fuel being burned in shop-made 
burners. This furnace is principally used for repairs to 
the cast-iron cylinder heads which are still in service and 
require heating before and after welding operations are 
performed. 

The pre-heating furnace shown in Fig. 2, size 48 in. 
by 72 in. by 21 in., uses charquets for fuel. The base 
of this furnace is designed with a 34-in. top plate, per- 
forated. The sides and ends are made from 34-in. by 4-in. 
flat iron, on edge, with separators through the center 
making four compartments, and a 14-in. plate on the bot- 
tom supported at each corner 6 in. from the floor by 
angle iron. Each compartment is piped for compressed 
air, having a clean-out. The sides and top are made 
from И в-іп. sheet-iron, lined with asbestos mill board. 
These sides are supported at the center by tee iron which 


Fig. 2—Shop-made pre-heating furnace fired by burning charquets 
under forced draft, and divided into four compartments, one or all 
of which may be used, dependent upon the size of the part 
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also carries the bars that support the furnace top. In 
using this furnace, one or more compartments сап Бе 
used, depending on the size of the parts to be pre-heated. 


Shape Cutting 
Loeomotive Parts 


The utilization of flame cutting for the fabrication of 
heavy parts in locomotive manufacture is extensive and 
growing steadily as new problems are met and solved 
through its use. Two recent, similar interesting jobs in- 
volved some rather unique ideas with regard to the han- 
dling of the shape cutting machine itself. 

New designs of parts for the reverse lever mechanism 
for a certain type of locomotive required the solution of 
an interesting problem in shape cutting. These parts are 
known as “reverse lever arms” and “reverse lever crank 
arms.” In each case the requirements for the shaping 
work were similar, and as a matter of fact the solution 
of one job, which was worked out first, gave the answer 
to the second. Essentially the problem was this: 

The cutting operations had to be carried out in two 
planes. The first cuts were made on steel slabs 9 in. 
thick in the normal position, that is, with the slab lying 
flat on the material supports. The next cuts, however, 
were required to be made on the steel at right angles to 
the plane of the first cuts. When the material was first 
up-ended to make these next cuts, it was found that the 
cutting blow-pipe could not be raised sufficiently high. 
The machine was a standard one and ordinarily handles 
any but the infrequent, extreme job. The problem was 
overcome easily enough, however, merely by raising the 
cutting machine on some cribbing to the required height. 
It was then leveled off carefully and the work accom- 
plished easily enough to set up the work on a produc- 
tion basis. 

The first work was carried out on the part known as a 
"reverse lever arm." The rough sketches show the steps 
required for the formation of this part. Formerly this 
work had been done by a forging operation. 

A steel slab 30 in. x 69 in. x 9 in. was procured for 
the raw material. The first of the three sketches shows 
the preliminary shape that was cut from the slab. This 
was a perfectly normal shape cutting job. The regular 
adjustments of the machine permitted easy handling of 
this, of course. 

It was for the necessary second cuts in the plane at 
right angles to the first plane of cutting that required the 
raising of the cutting machine to a new level as described 
above. As it was necessary to set the steel up on its 
narrow edge to make these second cuts, it is obvious that 
considerable ingenuity was shown by the operator in 

reaching as simple solution to the problem as he did. It 
was, after all, a simple rearrangement of the machine, 
but one not generally thought about. 


| | CUT FROM SLAB. 


DOTTED LINES SHOW 
SECTIONS CUT OUT. 


Left—After making the first cut for the reverse lever 
crank arm; Right—The completed part. 


The third sketch illustrates the completed part after it 
had been finally bent and finish-machined to the final 
tolerances and to round out the pads and other parts. 
Incidentally, it is interesting to know that the heating 
for bending was done by the use of the oxy-acetylene 
flame. 

The work on the “reverse lever crank arms,” a similar 
part, was naturally enough patterned after that done on 
the "reverse lever arms." Some accompanying illustra- 
tions show these parts. 

For these later fabricated parts the original steel slabs 
were 12 in. thick. The work was carried out in an ex- 
actly similar way as before. In connection with the pre- 
liminary preparation of the steel, it is worth noting that 
the entire surface of the steel was sand blasted before 
making any of the cuts. This precaution was made to 
eliminate any particles of oxide from flaking -off and 
thus interfering with the smoothness of the cutting 
operation. 


Three-dimensional shaping of this part eliminated an expensive 


forging job. 


X 


FINISHEO JOB 


Three Steps in the making of a reverse lever arm. Left—The first cut, made in 9-in. steel; Center—A rearrangement of the cutting 


machine simplified the second cuts; 
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Right—The shaped steel was then heated with the blowpipe and bent to its final shape. 
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H. H. Carter, master mechanic of the 
Plains Division on the W., 
raised his voice slightly. He could 
only be heard about a block away. 


ROBBING 
PELE 


Т. cost of turning engines at Plainville is running 
too high, much too high. ТП have to be reduced!" 
H. H. Carter, master mechanic of the Plains Division 
on the S. P. & W., raised his voice slightly. He could 
only be heard about a block away. When he got really 
worked up and going good he didn't really need a tele- 
phone for anything under a mile. 

"Well, seems like we are doing the best we can," 
Jim Evans, the roundhouse foreman, replied, "but I'll 
see if we can't shave a little off of it." 

"Try nothing—it's got to be done! If we run over 
our allowance about one more time, there'll be some 
new faces around here! . . . Now, about those engine 
failures. . . . " 

Evans bit off a chew of horseshoe and braced him- 
self. Carter hated engine failures worse than a ma- 
chinist hates putting up binders. 

“Now mind, we've got to cut the cost of turning en- 
gines and have fewer failures," the master mechanic ad- 
monished as he left the roundhouse an hour later. 

"How are we coming on this month's showing?" 
ee asked John Harris, the clerk, after Carter had 
left. 

“Nearly three hundred dollars over,” the clerk replied. 

“Hell and high water!” Evans replied, “and this only 
the ninth. Well, I don’t see how in the devil I’m going 
to cut much. I'll have some of the men charge time 
to classified repairs; that’ll help a little" Evans strode 
out the door and headed for the roundhouse. 

He noticed Cox, a machinist, and his helper sitting in 
the cab of the 5094. He also noticed that the right mid- 
dle connection bushing wasn't in and the machinist had 
had time to finish the job without rushing. “How you 
coming on her?" the foreman asked the machinist. 

“Waiting on the drill press man to get it drilled," Cox 
replied. 

Evans went to the machine shop to see what was caus- 
ing the delay. He found the drill press man sweating 
and swearing. Work was piled up all around him with 
more coming in all the time. Simpson, the drill press 


264 


man, was working at top speed, but the drill press 
wasn't. Evans could almost count the revolutions of 
the drill as it turned. 

“What’s the trouble, Simpson? That fast as the drill 
will stand in brass?" Evans asked. 

“Hell, no; but it's fast as it will run. The high-speed 
clutch won't hold and I have to run it at slow speed." 
'The drill press operator was plainly peeved. 

*Didn't we order some repair parts for the drill press 
some time ago?" the foreman asked. 

“Yes, the storekeeper ordered them, at least he said 
he did, but they never did get here. If they did, 1 
didn't see them." 

Evans drowned a fly with a sluice of tobacco juice 
and started for the storeroom. “What’s the trouble we 
can't get repair parts for the drill press?" he asked the 
storekeeper. 

“Don’t make 'em any more," the storekeeper replied. 
“That drill press is as out of date as red flannel under- 
wear.” 

“Well, how about piston rods for а 5000? Are they 
out of date too?" 

“Ought to have them in the next car. 
know soon as I get the bills." 

The foreman grunted a reply—his mouth was too full 
of tobacco juice to speak—and went back to the round- 
house. He stopped at the drop-pit to see how things 
were going there. Jenkins, a machinist, and his helper 
were wrestling with a boring bar in the right cylinder 
of the 5086. 


ГИ let you 


Railway Mechanical Engineer 
T JUNE, 1936 


“Are you about to get her?” Evans asked by maker, came in. “Say, Mr. Evans, the 5074 
the machinist. is due for a flexible staybolt cap removal. 

“Well, it ought to fit at one end or the Walt How about getting the jacket and lagging 
dne es Рашы de cuts рыш Jen a ems P и 
ins replied. e’ve been on this pair of cyl- right, all right! vans' voice 
inders long enough to have bored half a dozen Wyre sounded like Major Bowes talking to an 


if we had the right kind of boring tool." 

“Yeah, it's a little rough too.” Evans leaned over 
and felt the inside of the cylinder. 

“ГРИ say it’s rough. Ву the time the tool marks are 
worn out, it'll need reboring again, but it's the best I 
can do with this boring bar. The blamed thing chatters 
like a model T in loose sand." 

Evans went on down through the house trying to figure 
some way that cost of turning engines could be reduced. 
"Now, let's see; I might cut off a couple of laborers, a 
coppersmith, two machinists and helpers, and a boiler- 
maker and helper. That’ll be about forty dollars a day." 
Evans frowned and spat as though the cud of horseshoe 
in his left cheek had quinine in it. He turned suddenly 
and started towards the office. “Might as well have the 
clerk make the bulletin out and get it over with." 

Evans instructed the clerk to make out the bulletin 
and put it on the bulletin board. “Might as well make 
the cut effective Monday. We have to give them forty- 
eight hours notice anyway and that’ll just be one extra 
day not counting Sunday." | 


Tue foreman sat down at his desk and was looking 
over work reports when Bart Hudson, the lead boiler- 
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amateur that had just gotten the gong. 
“Tell Malone to get on it right away.” 

Harris finished typing the bulletin, read it over, and 
started out the door with the paper in his hand. 

“Hey, wait a minute," Evans stopped the clerk. “We'll 
have to change that a little. With that five-year test 
coming up on the 5074, I can’t cut off a coppersmith 
or a boilermaker. Wait until tomorrow. Maybe some- 
thing will come up.” The foreman picked up a pad 
of yellow clip and began figuring. Three hundred dollars 
over already. A little over thirty dollars a day he was 
running over. That meant a reduction of about forty- 
five dollars a day if he stayed within the allowance for 
the month. Even if he cut off the two laborers and the 
two machinists and helpers that wouldn’t near make it, 
just amount to about half of it, in fact. The foreman 
leaned back in his chair and propped his feet on the 
desk. He could think better in that position. 

The phone interrupted his thoughts. “Roundhouse 
clerk talking," he heard Harris say. “O.K., I'll cail 
you back and let you know what engine.—Old guess-and- 
grumble wants a 5000 for an extra west about twelve- 
thirty," the clerk told Evans. ‘“What’ll I give him?" 

Evans’ feet hit the floor with a thump. “ГИ let you 
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know in a little bit soon as I look things over. May 
use the 5074; she can get back without running over 
her inspection date."' 

When Evans got to the roundhouse he found that the 
5074 was out of the question. A boiler stud twisted off ; 
wouldn't be time to get it without a delay. 

"Well," Evans said to himself, "I'll use the 5081 and 
run the 5074 on the passenger instead." He walked 
down to stall fourteen where the 5081 stood. The pis- 
ton valve out of the right side was lying on the front 
end of the engine. The valve bushing was lying on the 
floor nearby. There was a jagged gash cut with the 
carbon arc lengthwise of the bushing. Evans beat it 
to the machine shop to see if the new bushing was about 
ready to be put in. 

It wasn't; in fact, work on it had not started. The 
casting was lying on the floor beside the lathe. Evans 
looked at his watch. Well, the 5081 was out, too. The 
engine on the extra would have to be run through or 
else the dispatcher would have to take a 2800. He went 
back to the office to tell him about it. 


Evans sat on one corner of the desk and picked up the 
phone. “Say, how about a 2800 on that extra?” 

The dispatcher sputtered like a piece of hot iron dipped 
in water, "No; couldn't make the time. Eleven coaches 
with a 2800? We'll have to use a 5000 and a blamed 
good one, too." 

“Where you think I'm going to get one on such short 
notice? Think locomotives come in cans?" Evans asked. 

“If they did, you fellows would have a delay hunting 
the can opener," the dispatcher cut in sarcastically. *And 
say, this extra is pretty hot stuff. A load of government 
officials, some of them high-powered, too. If you get 
a delay on it, I imagine you'll hear about it." 

"What's coming in on her?" Evans asked. 

“The 5083," the dispatcher told him. 

"O.K., we'll just have to run her through. Notify 
the crew to stop the train by the roundhouse. Would 
you by chance be able to tell me definitely when to look 
for it?" Evans grinned slightly at his thrust at the 
dispatcher. 

"Ought to be in at one-thirty-two and ten seconds." 
The telephone clicked as the dispatcher hung up. 

"About as funny as a boil on the back of your neck 
—the dispatcher, I mean," Evans growled as he sat 
down at the desk. He still hadn't figured out how to 
save about forty-five dollars a day for the next twenty 
days and still keep engines going. Sitting and thinking 
wasn't doing any good, he decided, and went back to the 
roundhouse. 

On his way through the roundhouse, Evans ran into 
two machinists with their helpers leaning against a loco- 
motive talking. "What's this, a convention?” he asked. 

"I'm waiting on machine work—valve bushing,” Cox, 
one of the machinists, said. 

"And I'm waiting to get a main rod bushing drilled," 
the other machinist told him. 

"Well, see if you can't be doing something else while 
you're waiting." 

Evans went to the machine shop. The drill-press 
operator was snowed under as usual, work to be drilled 
lying all around. But he was evidently doing the best 
that he could under the circumstances, so the foreman 
said nothing. Every machinist in the shop was busy. 
He walked over to the lathe where one of the men was 
taking a cut on a valve bushing. The cut being taken 
was very light. 

"Last cut?" Evans asked. 
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“No,” the machinist replied, "got to make one more. 
The lathe is just too light for this heavy work, and 
Martin is turning a piston in the big lathe." The 
machinist pointed to the machine mentioned, a belt- 
driven lathe that must have been a good one when peg 
top pants were in style. 

Machine work was piled all around waiting to be 
done—rod bushings to be turned, a set of cross-head 
bolts in the rough to be finished and threaded, a main 
pin to be turned, among others. 

A pair of babbitted crossheads lay waiting at the big 
planer. A machinist was making a piston-rod key in the 
big machine and a slow job it was, but the small slotter 
ordinarily used for such work had been broken down 
for several months. It was another heirloom handed 
down from some closed down backshop on the system. 
It had been in Plainville so long that Evans had forgotten 
where it came from. 

Over at the boring mill a machinist was having some 
fun with a driving-box. The feed on the machine was 
worn out and had chosen not to run. Evans surveyed the 
scene a few minutes, then, seeing there was nothing that 
he could do to help the situation, went back to the office. 

“The dispatcher said for you to call him," the clerk 
told Evans. 

Evans swore and picked up the telephone. 

“The 5083 is falling down,” said the dispatcher. “The 
engineer says she’s not lubricating ; wouldn't pull a relief 
worker loose from his shovel. How about digging up 
another hog?” 

“There ain't another one," Evans replied, “unless you 
could use a 2800.” 

“We don’t run trains by the calendar,” the dispatcher 
retorted. 

"Hell, no! A calendar is always right!" the foreman 
snapped. "We'll just have to see what can be done with 
that lubricator while she's being worked," Evans added 
and hung up. 

"Now ain't that nice!" he told the clerk. “Ме trying 
to figure out how to save forty-five dollars a day with 
no prospects for saving a penny without neglecting work 
that should be done and an engine failure staring me in 
the face. Well, that's that! Guess I’ll go eat; maybe 
things will look better." 


Гик foreman left word for a machinist and helper, the 
cellar packer and rod cup man to work through noon 
hour to get the 5083 when it came in on the Special. He 
rushed back from lunch so that he would be there when 
the engine came in. But things didn’t look any better. 
The 5083 was steadily getting worse and losing time. 
The Special wouldn't be in until about one o'clock. “Апа 
all that extra time from working the men noon hour, 
too,” Evans growled. 

Just as the one o’clock whistle blew, the smoke of the 
extra showed in the distance. It was ten minutes past 
one when the engine reached the roundhouse. 

"How's she doing?" Evans asked the engineer. 

“Not worth a damn! She's not lubricating, the cylin- 
ders are dry and blowing bad." 

“Why didn’t you add some о?” 

“I did, when we stopped for water at Middleton. She 
done very well for awhile. The trouble is the oil gets 
too hot, boils and foams. Ought to use saturated steam 
instead of that superheated steam from the turret to 
heat the lubricator. Everything else looks pretty good,” 
the engineer added. 

Evans fished in his jumper pocket for his plug of 
horseshoe. His brow wrinkled and he squinted one eye. 
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He found the chewing tobacco and bit off a hunk. “Dis- 
connect that pipe at the lubricator connection,” he told 
the coppersmith, "and put a choke in the line. Leave 
about a sixteenth of an inch opening for steam.” 

While the coppersmith was fixing a plug to fit the 
lubricator steam pipe connection, the lubricator was 
filled. Evans pumped oil to the cylinders by hand and 
then told the supply man to replace the oil he had pumped 
out of the lubricator. 

The engine was serviced and ready to go when the 
coppersmith returned with the choke he had improvised 
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Evans surveyed the scene а few minutes, then, seeing that there was 
nothing that he could do to help the situation, went back to the office 


for the steam line. He had cut a washer that would fit 
in the connection and drilled a !46" hole in it. 

"What do you say?" the engineer asked. 
ready to go?" 

"Yes, go ahead and get on the train," Evans replied. 
"Ride down with him and connect up the lubricator 
heater pipe while they're testing the air," he told the 
coppersmith. 

"Think they'll make it?" the clerk asked when Evans 
reached the office. 

"Well, I don't know. Might, if that hoghead will use 
a little judgment. I gave him some extra oil and put a 
choke in the lubricator steam line. It ought to work 
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O. K. At least, I hope so,” the foreman said fervently. 
“Tf it does, I’ve still got the allowance to worry about. 
If it don't make it, I wouldn't be surprised if 
I didn't have a new job to worry over—how to 
get one, I mean." He left the office and went over 
to the roundhouse. 

Things were going somewhat better than they had 
been before noon. The men in the machine shop had 
gotten out enough of the accumulated work so that the 
ones on running repair could get to work, and they were 
working, Evans noticed with a feeling of satisfaction. 

But that didn't reduce the cost of 
turning engines. 


WV urs it came time to go home 
at seven o'clock that evening, the 
foreman still had figured no way to 
make a substantial reduction. The 
next day was a repetition of the one 
preceding. Men on running repair 
tore the work down, then waited on 
machine work. 

About two-thirty, the master me- 
chanic called up and told Evans to 
come down to the office. The fore- 
man gathered up an armíul of files 
and correspondence on things he 
thought possibly Carter would want 
to know about and headed for the 
office. 

"Well, have you figured out how 
you can cut down within your al- 
lowance?" the master mechanic 
asked. 

“Not enough to do any good. Of 
course, I can cut a dollar here and 


“Why can’t you cut down? Other 
railroads are doing it. We ought to 
be able to turn engines. at a cost to 
compare with them. Look here.” 
The master mechanic shoved a type- 
written chart showing comparative 
costs of turning engines of various 
railroads at roundhouses somewhat 
similar to Plainville. . 

Evans studied the chart a moment 
before replying. "Yeah, we're a lot 
higher than some of them. Wonder 
if the ones showing low costs hitch 
horses to their automobiles ?” 

“What do you mean?” 
snapped. 

“Well, I might as well let you have 
what I'm thinking now as later," 
Evans said hesitatingly. “That’s 
what we're doing here on the S. P. 
& W. We've got some good locomotives, some of them 
fairly new and I understand they are buying some more 
new model streamlined equipment, right up to now. But, 
in our roundhouse, we're still driving a horse." 

"What are you getting at? Talk sense," the master 
mechanic snapped. 

"Well, to be perfectly frank, we are trying to make 
repairs on new style motive power with old style equip- 
ment. We're doing it, too, and a good job if I do say it, 
but we could do a blamed sight better job if we had 
tools in line with the work we are doing." 

The master mechanic listened while Evans explained 
the situation. When the foreman had finished, Carter 
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said, “Yes, we need new tools, new equipment, but I 
don’t see how we are going to get it. 

“But what I wanted to talk to you about is the com- 
pany is spending a lot of money on track repairs, over 
two million dollars getting ready for faster trains. They 
are sending some machines up to be overhauled, a pile 
driver, a couple of tie tampers, and a ditcher. Want 
to get them soon as possible.” 

“O. K., we'll get them.” He grinned just a little as 
he said it. He had found a way out of his overrun al- 
lowance. “And I think I can make some reduction in 
cost of turning engines, but remember about the ma- 
chines we need.” 

“All right, I'll remember, and don't charge so blamed 
much time to them track machines that the division en- 
gineer will think he's getting new ones." The master 
mechanic had been a foreman himself. 


Inspeeting and Repairing 
Oxy-Acetylene Equipment 


Repairs to oxy-acetylene equipment on the Pennsyl- 
vania System is centralized at Wilmington, Del., Altoo- 
na, Pa., Pitcairn, Pa., and Columbus, Ohio. These re- 
pairs for the Central Region are taken care of at the 
Pitcairn Air Brake Shop. Repairs of any nature are 
not permitted at outlying points, instructions being to 
the effect that the equipment be forwarded to the desig- 
nated shop for the necessary repairs. Regulators must 
be sent in every six months, and torches at such time 
as they fail to function properly. For identification pur- 
poses, and as an aid in tracing shipments, the triplicate 
repair tag, mentioned in the article on pneumatic tools, 
which appeared in the January Railway Mechanical 
Engineer, page 32 is used. 


Regulators 


Various types of regulators are in service, but a de- 
scription of the methods and practices for any one type 
will suffice. When regulators are received for repairs, 
an inspection is made previous to dismantling, for the 
following: Nipples broken off at connection to body; 
inlet connection nut worn or so damaged as to prevent 
holding the regulator tight on the cylinder valve; inlet 
connection gland loose at the filter, or with bent, broken, 
or damaged seat so it will not make a tight joint with 
the cylinder valve; filter loose at the connection to the 
body or to the adapter or filter bent or damaged so as 
to cause it to leak; safety-valve stud loose at body con- 
nection, or bent or broken ; bottom cap damaged so as to 
prevent removal without injuring the regulator body; 
spring case loose or threads stripped so as to prevent 
holding an adjusting screw. 

When dismantled, the parts are cleaned with turpen- 
tine substitute or tetrachloride, extreme care being taken 
not to permit oil or grease to get on any of the parts or 
connections. The gages are removed and tested on a test 
rack. As a coating of litharge mixed with glycerine in 
the form of a paste is applied to the connections at the 
time of assembling, it becomes necessary to heat the con- 
nections by means of a welding flame in order to effect 
their removal from the regulators. 

The bottom cap is removed by holding it in the vise 
and turning the regulator body to the left by hand. A 
light jar with the hand on the filter assembly will loosen 
the joint, care being taken not to tighten the vise suffi- 
ciently to crush the cap. The adjusting screw is turned 
to the right until the pressure on the stirrup cap is re- 
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leased, then the stirrup cap is removed with a screw 
driver, following which the equalizing pin seat and holder 
and spiral seat spring are removed. In case the seat 
and holder stick, they can be pulled out with the eraser 
on the end of a lead pencil. If the spring case threads 
are stripped, so that a good adjusting screw will not hold, 
the threads are drilled out, and a shoulder bushing 
sweated in place, which brings the threads back to the 
standard size again, so as to fit a standard screw. 

In case the threads in the spring case are pulled or 
otherwise damaged, they are retapped with a L;-in. 13- 
thread U.S:S. tap. The usual procedure is to clamp the 
tap in a vise with the regulator above it, thus turning the 
regulator on the tap. This method is used as an aid 
in preventing chips from lodging in the regulator body. 
If the ball seat of the adjusting screw is dirty, nicked 
or badly worn, it is cleaned with No. 00 emery cloth. 
Such conditions cause the gage hands to vibrate and 
must be eliminated. Bent screw handles are straightened 
by means of a wooden mallet. The inlet nut and swivel, 
as well as the hose connections, are renewed, if damaged, 
the nipples being sweat soldered in place, The hose- 
connection gland seat, if damaged or leaking, is reseated 
with a reamer which is lubricated with thick soapy water 
during the operation and litharge and glycerine is ap- 
plied to the threads when it is placed in the regulator 
body. 

Special attention is given to the fit of the valve holder 
in the nozzle. If it is tight, it is dressed with fine emery 
cloth, and if ridges appear in the nozzle bore, the nozzle 
is nenewed. These defects, as well as that of the stirrup 
binding in the back cap, causing friction, will result in 
what is known as “zero leak," “hum” or "excessive sta- 
tic creep” of pressure. 

Repairs to the valve seat in the holder are made by 
placing the holder in a small bench lathe, facing the seat 
true, polishing with a piece of crocus cloth, and buffing 
with a rag. If the seat is in fairly good condition, it 


Needle Valve 
Used onlyas a shut off маме fo 
retain pressure in order fo de- 
tect creepage as si 


may be cleaned with an ordinary eraser. The nozzle 
seat, if necessary, is reamed, faced with a piece of cro- 
cus cloth rolled, and finished with a piece of cloth. An 
eraser is used in case the seat is in good condition. The 
compensating spring is carefully inspected, and if weak 
or corroded, is renewed. Building up of pressures be- 
yond the adjustment of the regulator results if the de- 
fects mentioned are not taken care of properly. The 
equalizing pin is inspected for worn or flattened ends and 
hammered sides and it is renewed if damaged to any 
extent. If the stirrup cap has more than one central 
impression for this pin, or if the stirrup cap is otherwise 
damaged, it is renewed. The stirrup is carefully ex- 
amined for bulging sides, stripped threads, or danfaged 
wedge-shaped ends. The nozzle hole is gaged to deter- 
mine whether or not it is the proper size. These sizes 
on cutting and welding regulators are % in. diameter 
and Из in. diameter for cutting and welding, respec- 
tively, 

Particular care is exercised to see that the stirrup and 
stirrup cap do not drag in the bottom cap, and that the 
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gasket shoulder on the cap is in good condition. A new 
type of compensating spring, known as the spiral-seat 
spring has been developed, as an aid to prevent “hum- 
ming” at certain pressures. This is installed with the 
small diameter toward the nozzle and the large diameter 
toward the seat, the coil end being bent inward suffi- 
ciently to prevent scraping or binding on the nozzle 
sleeve. The safety cap is inspected to see that the 
threads are in good condition, the disc shoulder not 
damaged, and cap not plugged up. If the safety-valve 
seat is rough or corroded it is cleaned with crocus cloth. 
Following repairs and previous to assembling, regulators 
are blown out with filtered compressed air free from oil 
or moisture. 


Assembling Regulators 


The spiral seat spring is placed, as previously stated, 
with the small diameter toward the nozzle, in the nozzle 
sleeve. The seat and the holder are put in position, with 


Bench and test rack used in repairing regulators 


the black seat to nozzle, and is pushed down on the 
nozzle and then released, to see that the parts are free. 
The adjusting screw is inserted for a few turns and the 
regulator held with the nozzle and stirrup pointing up- 
ward. The equalizing pin is placed in the holder and 
stirrup cap screwed down on the stirrup. As the stirrup 
has split ends, particular care is required in order to 
avoid crossing the threads, the projecting ends of the 
stirrup being held together sufficiently to obtain a full 
thread for the cap and, when screwed up, the wedge ends 
of the stirrup are held tightly in the vee joint of the 
cap. The regulator is then held in such a manner that 
the equalizing pin will center in the cap, so that the cap 
will not catch on the nozzle sleeve end. The stirrup cap 
is then tightened with a screw driver and the adjusting 
screw released so that the nozzle will move with a slight 
touch of the fingers. The stirrup is twisted back and 
forth to make sure that it does not rub on the nozzle 
bridge. The bottom cap gasket is moistened with water 
and placed on the cap, which is then placed on the regu- 
lator body and turned back and forth a few times, to 
insure that it does not bind on the stirrup or stirrup cap. 
The regulator is now placed with the cap held in a vise, 
and the regulator body tightened on the cap by hand. 
An examination of the safety valve is made to make 
certain that the proper disc is applied, and that the ports 
in the cap are open. Pressure gages which have received 
the necessary test and repairs are placed on the regulator 
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connections, an application of litharge and glycerine be- 
ing put on the threads. 


Testing Regulators 


Testing equipment consisting of three oxygen cylin- 
ders is used for testing regulators, one for oxygen regu- 
lators, one for acetylene regulators, and the third for the 
purpose of re-checking low-pressure gages when neces- 
sary and for making a soap suds test for diaphragm 
leakage on certain types of regulators. A short hose 
connection is used, one end of which is attached to the 
outlet of the test rack regulator and the other end to 
the outlet of the regulator on test, permitting an outlet 
from the cylinder to the low pressure gage. When the 
pressure in No. 1 cylinder has been reduced to 1,500 
lb., it is replaced by a full cylinder, and the partly used 
cylinder takes the place of No. 2 cylinder when that 
one becomes empty. 

The procedure in testing oxygen regulators is as fol- 
lows: The regulator to be tested with the tension re- 
leased on the adjusting screw is applied to No. 1 cylin- 
der, and the cylinder valve opened slowly. А soap 
bubble is now placed on the regulator outlet connection 
to determine whether or not a “zero” leak exists. This 
would be due to the regulator seat leaking, and if an ex- 
amination shows that the seat is in good condition, the 
cause of the leakage is probably due to the seat being 
low, which can be corrected by placing layers of writ- 
ing paper beneath the seat to bring it to the desired 
height. 

A test device is next attached to the outlet of the regu- 
lator on test. Tension is put on the adjusting screw 
until a pressure of 30 lb. registers on the gage of the 
test device. Sufficient time is allowed for the pressure 
to settle, and the gage is watched for any increase in 
pressure for a period of three minutes, which increase 
should not be over 5 Ib. 

A decrease or increase in pressure at this time is 
caused by the diaphragm leaking, or parts in the valve 
or nozzle assembly binding or rubbing, which serves to 
prevent the valve from seating properly. If the dia- 
phragm is of the soldered metallic type, a test is made 
as follows: Remove the adjusting screw and spring 
case, attach outlet end of regulator to the outlet on No. 
3 cylinder by means of a hose connection. Pressure is 
then turned on and is against the diaphragm. Any leak- 
age can be detected with the aid of soap suds. This 
method also has the desirable effect of resetting a dia- 
phragm which has buckled, due to the fact that the pres- 
sure strikes the diaphragm in an opposite direction than 
when operating normally, If the diaphragm is one of 
the composition type, a visual inspection will determine 
whether or not it is in good condition. 

Acetylene regulators are tested on No. 2 cylinder and 
the above practices prevail, except that not over 200 Ib. 
pressure is used during the tests. Soap suds is applied to 
regulators during the tests and all leakage eliminated. 
After passing tests regulators are prepared for shipment 
as follows: The adjusting screw is removed and wired 
to the regulator; the inlet connection is wrapped with 
heavy paper to prevent dirt from getting into the regu- 
lator, and the regulator is placed in a wooden container 
for shipment. 

Approximately 300 regulators are repaired each month 
at the Pitcairn Shop. 


Repairs to Torches 


Various types of torches are repaired, but a descrip- 
tion of the practices on any one type will suffice, as the 
principle is practically the same on all types. There is 
no specified period of time for torches to remain in ser- 
vice, but they are sent to the central shop at any time 
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that they fail to function properly. As in the handling 
of regulators, a repair tag is used to facilitate shipping 
and identification of the sending shop. When received 
at Pitcairn they are carefully inspected for the follow- 
ing: Leaking valve seats; leaks at soft soldered con- 
nections on the base; leaks at the hard soldered connec- 
tions on the tip head; leaking tubes; leaks at the valve- 
stem packing glands or nuts, hose-connection inlet gland, 
or tip retaining nut in the tip head. 

Careful attention is given the tapered seats in the tip 
head, to make sure that they are free from dents or dis- 
tortion. A test for leakage is made in the following 
manner: The oxygen and acetylene hose on the test- 
ing device are connected to the torch, pressure adjusted, 
flame lighted on the tip end, and the torch submerged in 
a water bath. Bubbles will reveal the sources of any 
leaks which may exist while the fact that the torch body 
is submerged, prevents any danger of explosion due to 
leaks in the open. Following test and inspection the 
torch is dismantled in approximately the following or- 
der: Tip and retaining nut, valves in base, high-pressure 
unit, base removed from the tubes and the handle assem- 
bly taken from the tubes. Damaged needle-valve seats 
are reamed by means of a flat-bottom reamer which in- 
sures proper alignment of the seat with the stem of the 
valve. Screw taps are used to clean dirt from and re- 
lieve strain in the threads. A drill or wire of sufficient 
size is used to remove dirt or other foreign substance 
from all by-passes and compressed air, free from oil or 
moisture, is blown through to remove fine particles. 
Damaged valve stems are replaced and all valve-stem 
assemblies are packed with %-in, standard graphite pack- 
ing. Damaged high-pressure valves at the nozzle are 
reamed with a special tool and damaged seats are re- 
placed. Oxygen and acetylene hose connections, if dam- 
aged, are replaced with new ones which are screwed into 
the base and flame-soldered. 


Tubes and Head Assembly 


By-passes are cleaned as previously described, with a 
drill or piece of wire and blown out with compressed air. 
Bent tubes are straightened and, if, bursted, are with- 
drawn and replaced, all tubes being hard (silver) -sol- 
dered to the tip head, due care being taken to see that 
the pre-heat gas tubes as well as the acetylene supply 
tubes are of a copper alloy. 

The supply tubes in cutting torches are, as a rule, not 
less than 14 in. long, to insure safety and comfort to the 


A repairman's bench showing the tank in which torches are submerged 
while being tested for leaks 
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operator. Any necessary reaming is performed on the 
tip head seating surfaces, when dented or distorted, while 
suitable screw plugs and taps are used to repair threads 
in the tip head and tip retaining-nut screw threads. 
Damaged tip retaining nuts are replaced. All bent or 
broken handles are reclaimed by straightening or weld- 
ing, if their condition so requires. 


Torch Tips 


All tips are carefully examined for clogged by-passes. 
marked seating surfaces, strained and stripped screw 
threads, being bent out of alignment, and as to the con- 
dition of the hexagon wrench hold on the body for tight- 
ening the tip in the head. The by-passes on the flame 
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Two views of defective torch tips as received for repairs (three at 
left) and after having been repaired (three at the right) 


end of the tip are checked to conform to standard sizes. 
Clogged by-passes are cleaned with a drill of such size as 
will not enlarge the opening. Bent tips are straightened 
with a hammer, while those having strained or stripped 
threads are renewed. The removal of marks on seating 
surfaces and the cleaning of the bodies is accomplished 
by means of a high-speed motor equipped with suitable 
fixtures to fit the tips, a buffing and emery process being 
employed. 

Orifices in the flame end of tips which are oversize are 
wedged and re-drilled to the proper sizes, and the ori- 
fices in the gas mixer end are cleaned. All tapered seat- 
ing surfaces on the gas mixer end are freed of marks, 
or anything that would interfere with the tight seating 
of joints, so necessary for the proper functioning of an 
efficient torch tip. 


Torch-Tip Head 


The joints are soldered with silver solder to guarantee 
tight joints at high temperatures, The tapered seating 
surfaces in the tip head become distorted and coated with 
carbon. This condition is remedied by the use of a 
tapered reamer, soapy water being used as a lubricant for 
cutting. When the tip retaining-nut screw threads in the 
tip head become strained or distorted, they are repaired 
by means of a screw plug of the proper size, the out- 
side of the thread connection being hammered to re-form 
it to shape. 


Assembling Torches After Repairs 


After the repairs are completed the torch parts are 
assembled in the following order: The handle grip and 
tube; tube assembly and base (soft-soldered with ace- 
tylene flame) ; hose-connection glands and base (soft- 
soldered with open flame) ; oxygen and acetylene needle- 
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valve-stem assembly; handle-grip assembly adjusted to 
tubes and base (using machine screws to hold them in 
place) ; high-pressure trigger-valve handle replaced and 
adjusted ; tip and tip-retaining nut fitted to head. 


Testing Torches 


When the torch has been assembled, the oxygen and 
acetylene hose on the testing device are connected to the 
torch. Pressures are adjusted and the torch lighted in 
the following manner: The oxygen valve is opened and 
left open; the regulator valve on the test device is opened 
slowly until the pressure gage shows the correct working 
pressure, then the oxygen valve on the torch is closed. 
Next, the acetylene valve on the torch is opened and left 
open; the acetylene regulator valve on the test device is 
opened slowly until the low-pressure gage shows the 
correct working pressure. The torch is lighted and held 
in a downward position and not in the direction of other 
workmen. (The acetylene is always allowed to flow 
through the torch for two or three seconds before apply- 
ing the lighter to the tip in order to avoid back firing.) 

Next, the oxygen valve on the torch is opened and the 
flame adjusted. 

A test is made for leaking joints by submerging in a 
bath of water. If leaks occur, proper adjustment is 
made at the packing nuts, soldered joints, and tapered 
seats in the tip head. The character of the flame is 
noted, as all cutting tip and pre-heating flames should 
burn uniformly. The trigger handle is pressed, and 
while the oxygen flame is burning from the orifice in the 
center of the tip, it is noted whether or not it travels in 
a straight line with the tip. 


Tests, Causes of Trouble, and Remedies 


1—Nature of trouble—Low-pressure gage shows correct pres- 
sure, but sufficient acetylene does not come through torch. 

Reason—There is probably carbon in the mixer. 

.Remedy—Remove the mixer and clean it with soft annealed 
wire. 

Reason—Possibly carbon in the valve. 

Remedy—Clean the valve carefully, using only soft annealed 
wire. 

2—Nature of trouble—Low-pressure oxygen or acetylene gages 
уюу correct pressure, but sufficient gas does not pass through 
torch. 

Reason—Possibly dirt in the screen. 

Remedy—Remove and clean the screen. 

3—Nature of trouble—Oxygen leaking through the center 
orifice in the cutting tip when the cutting valve is closed. 

Reason—Valve seat is leaking. 

Remedy—Clean the valve seat, and if this does not correct 
the trouble, reseat or renew the seat. 

4—Nature of trouble—With correct pre-heating flame on the 
cutting torch, flame is blown out when cutting-jet valve is 
opened, or the torch shows an oxidizing pre-heating flame. 

Reason—Leak at the tip seat in the torch head. 

Remedy—If the tip cannot be reseated, apply a new one. In 
an emergency out in the field, it mav be possible to remedy this 
defect by chalking the tapered seating surfaces, which has the 
effect of filling up the crevices. 


Following the tests, the torch is shut off as follows: 
The oxygen valve on the torch is closed first then the 
acetylene valve, after which the cylinder valves are 
closed. The torch valves are then opened to release the 
pressure on the gages, after which the regulator-valve 
screws are released. After this is done the torch is 
turned over to the stores department for shipment. 

Approximately 80 torches a month are repaired at the 
Pitcairn Shop. 


Hose and Hose Connections 


‚ Leaking hose or connections are not used, as a small 
Jet of oxygen striking a workman's clothes may cause 
them to ignite from a spark and result in a severe burn. 

ose and connections are tested daily for leakage, after 
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the pressure has been properly adjusted to the torch, by 
closing the cylinder valves, keeping the torch valves 
closed, and noting whether or not any drop in pressure 
occurs on the high-pressure gage. If such a drop occurs, 
the leak is located by the use of soap suds, testing the 
hose, torch, and connections. 

Hose connections are coated with shellac before being 
placed in the hose, and are well secured with clamps. 
A hose that has been used for acetylene is not used for 
oxygen, and vice-versa. 

In case of a back fire in a hose, the cylinder valves are 
closed immediately, the acetylene first. With the valves 
closed, the hose in which the back fire occurred, is dis- 
connected from the regulator and torch and laid aside 
for 20 min. at least. If, at the expiration of this time, the 
hose is cool to the touch, and there is no smoke issu- 
ing from it, or any sound or other indication of fire in 
it, the hose is blown out with compressed air, first mak- 
ing sure that the air is free from oil or moisture, after 
which the hose is allowed to remain for about 20 min. 
longer, at which time, if there is no indication of fire, 
it is placed in service. As а rule, hose in which a back 
fire has occurred will contain burned rubber, which may 
be carried to the torch screen or valve, resulting in 
clogging of the torch. It is often necessary to cut out 
the burned section. 


Regulators and Gages 


High-pressure regulators and gages are used on all 
cylinders from which gas is being used, and low-pressure 
regulators and gages on all welding or cutting connec- 
tions to generator pipe lines. Regulators and gages 
which have been used for oxygen are never used for 
acetylene and vice-versa. 

Particular care is exercised to prevent grease from 


A general view of the department where oxyacetylene 
equipment is repaired 


getting in or around the regulators, gages or fittings, as 
the oxidization which occurs when oxygen comes in 
contact with oil or grease may cause a fire or an explo- 
sion. Regulators with broken glasses are taken out of 
service and sent to the shop to be repaired. Welders 
and cutters are not permitted to make repairs. 

Supervisors are required frequently to inspect gages 
showing working pressure, to see that the hands have 
not been sprung back, allowing considerable pressure of 
gas to pass through the gage before it starts to register, 
permitting workman to use higher pressure than that 
shown on the gage. 
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Colonel B. W. Dunn Dies 


Сотомет, В. W. Dunn, who retired on 
February 1, 1935, as chief inspector, Bu- 
reau of Explosives, Association of Ameri- 
can Railroads, died on May 10 at his home 
in New York. He was 75 years old. 


Streamliner City of Los Angeles 
Delivered 


Tue streamliner City of Los Angeles of 
the Union Pacific was completed and sent 
out of the shops of the Pullman Standard 
Car Manufacturing Company on April 21, 
and after being exhibited in Chicago on 
April 22 and 23 departed for Los Angeles, 
from which city it began its 3934-hr. sched- 
ule on May 15. 


How Fast Are We Going? 


THE use of speedometers in the solariums 
of the streamline trains and in day coaches 
of some other through trains is the latest 
novelty offered by the Boston & Maine. 
The first train to be so equipped will be 
the "Flying Yankee," between Boston and 
Portland, and beyond over Maine Central 
lines to Bangor, Me. The speedometer 
will be illuminated, and will have a clock 
included on its face. 


All Available Automobile Cars 
Being Used 


ALTHOUGH the railroads have been stead- 
ily increasing their supply of cars suitable 
for shipping automobiles, "all of such cars 
as well as the highways and water routes" 
are being used just now "to the limits of 
their capacity" to care for the current fac- 
tory sales of automobiles, according to a 
recent statement issued following a meet- 
ing at Detroit, Mich., of the traffic man- 
agers of companies affiliated with the Au- 
tomobile Manufacturers Association. The 
foregoing followed a reference to reports 
received at the meeting which "indicate 
that thousands of freight cars formerly 
used in transporting automobiles are no 
longer in service." 
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Mechanical Division Announces 
Meeting Place 


Tue Mechanical Division, Association of 
American Railroads, has announced that 
the 1936 annual meeting, scheduled for 
June 25 and 26, will be held at the Con- 
gress Hotel, Chicago. The meeting will 
convene at 10 a.m. Eastern Standard Time 
on the first day and 9 a.m. on the second 
day. The program will be completed by 
noon on June 26, if possible. 


Boilermakers To Meet 
in September 


THE annual meeting of the Master Boil- 
ermakers’ Association will be held at the 
Hotel Sherman, Chicago, September 16 
and 17. It will be strictly a business meet- 
ing at which a revision of the Constitu- 
tion and By-Laws of the association will 
be discussed, as well as subjects of papers 
for later presentation. 


Chicago-Denver 16 Hours 


Tue Chicago, Burlington & Quincy, on 
May 31 established 16-hr. daily train serv- 
ice between Chicago and Denver, when it 
transferred Zephyr No. 1, then operating 
between Lincoln, Neb., and Kansas City, 
Mo., and its Mark Twain, then operating 
between St. Louis, Mo., and Burlington, 
Iowa, to the Chicago-Denver line. These 
trains will be operated between Chicago 
and Denver until the 12-car Denver 
“Zephyrs” are completed about the latter 


part of July. This move is an effort on . 


the part of the Burlington to capitalize on 
summer business and to protect its Chi- 
cago-Denver mail contract. The time table 
provides for departure from Chicago at 
5:30 p.m. and arrival in Denver at 8:30 
the next morning (1,034 miles at 64.63 
m.p.h.). Departure from Denver will be 
4:00 p.m. and arrival in Chicago at 9:00 
a.m. The trains will be known as the Ad- 
vance Denver Zephyrs. 

The former service provided by these 
trains is now furnished by steam trains. 


The 2,400-hp. two-unit Diesel-electric 
locomotive for one of the Union Pacific’s 
new nine-unit articulated trains 


“Super Chief” Placed in Service 


Tue “Super Chief” of the Atchison, To- 
peka & Santa Fe was placed in service be- 
tween Chicago and Los Angeles on May 
12, on a schedule of 39 hr. and 45 min, 
leaving Chicago at 7.15 p.m. Central Time. 
Its inauguration was celebrated by a triple 
birthday party held in the Dearborn Street 
station just before departure, the occasion 
being the birthday of the new train and 
the anniversaries of Samuel T. Bledsoe, 
president of the Santa Fe, and his daugh- 
ter, whose birthdays fall on May 12. 


R. & L. Historical Society to 
Hold First New York Dinner 


Tue New York Chapter of the Railway 
& Locomotive Historical Society will hold 
its first annual dinner at the Columbia 
University Club, New York, on June 11. 
The members are to be entertained with 
moving pictures of some of the country’s 
fastest trains and an exhibit of model lo- 
comotives to which the Baltimore & Ohio 
is to contribute. 


New York Central Streamliner 
“The Mercury” 


Tue New York Centrals new stream- 
line high-speed train to be placed in serv- 
ice on a daily round-trip schedule between 
Cleveland, Ohio, and Detroit, Mich., via 
Toledo, Ohio, will be named “The Mer- 
cury.” 

The train, air-conditioned throughout 
and embodying many innovations in ap- 
pointments and mechanical features, will 
be placed in service some time this month 
following an exhibition tour covering 
several cities. Especially in its floor plan 
and decorations will The Mercury differ 
materially from any existing train. Its 
seven, full dimensioned cars are constructed 
of steel but will be substantially lighter 
than present standard equipment. The Pa- 
cific locomotive was streamlined in the 
railroad’s shops at West Albany, N. Y. 

(Turn to next left-hand page) 
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MODERN 


CHESAPEAKE & (OHIO 


Sets the pace 


During the past few years modern steam 
locomotives have set a new pace for 
train movement. 


To maintain present operating stand- 
ards with increasing traffic you need 
additional new locomotives to replace 
all of the old locomotives. 


Lima is prepared to aid with locomotive 
designs that increase earning capacity 
and reduce costs for both operation 
and maintenance. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 
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INCORPORATED 


and the cars have been under construction 
in the Big Four shops at Beech Grove, Ind. 

Everything in The Mercury, including 
fabrics, furniture, china, and glassware, has 
been ‘designed especially for it. The train 
will be entirely free from uncontrolled 
slack, thus doing away with jolts in start- 
ing and stopping. 

The cars will consist of a combination 
baggage car and coach, a coach with smok- 
ing room for men and women, a full length 
diner with new seating arrangement, a 
pantry-kitchen car, a lounge bar car, a 
parlor car and parlor-observation car with 
streamline rounded rear end, into which 
is built an electric sign bearing the train’s 
name. 

The Mercury’s locomotive, which, like 
the cars, will be painted a dark gray with 
silver striping, will have roller bearings on 
its truck, trailer and tender axles. These 
will be used also on the axles of each 
car. A feature of the locomotive will be 
the permanent illumination of its 79-in. 
disc driving wheels and their silvered rods 
by  floodlights concealed beneath the 
streamline covering. 


A Million Miles of ‘‘Zephyrs’’ on 
the C. B. & Q. 


One million miles of Diesel-powered 
“Zephyr” service on the Chicago, Burling- 
ton & Quincy were completed on May 27, 
and the achievement was celebrated at a 
luncheon of the Chicago Association of 
Commerce on that day. The actual mil- 
lionth mile was run by one of the “Twin 
Zephyrs” operating between Chicago and 
the Twin Cities near Savanna, Ill., at 12:55 
p.m., while the luncheon was in session at 
Chicago. Through a National Broadcast- 
ing Company radio hook-up the sound of 
the train as it set off torpedoes and ran 
through a 21-ft. hoop of paper were trans- 
mitted to the luncheon gathering at Chi- 
cago. Speakers at the luncheon were H. 
L. Hamilton, president of the Electro Mo- 


Globe photo 


tive Corporation; Edward G. Budd, presi- 
dent of the Edward G. Budd Manufactur- 
ing Company; Ralph Budd, president of 
the Burlington, and Charles F. Kettering, 
president of General Motors Research 
Corporation. The celebration was cli- 
maxed by a motion picture showing the 
train passing through the hoop of paper 
at Savanna. 


Green Diamond on Good-Will 
Tour 


Tue Green Diamond, streamline train 
of the Illinois Central, following a good- 
will trip through the southwest, the Mis- 
sissippi Valley and the great lakes region, 
and a series of test runs between Chicago 
and St. Louis, was placed in regular serv- 
ice between these cities on May 17. 

During this 7,000-mile good will tour 
approximately 2,000 persons an hour passed 
through the train at every stop. 


Report of Mechanical 
Advisory Committee 


Tue Mechanical Advisory Committee, 
appointed by the Federal Coordinator for 
the purpose of co-operating with his Sec- 
tion of Transportation Service, has recent- 
ly completed a report of seven typewritten 
volumes covering practically every im- 
portant phase of the modernization of rail- 
way equipment. The interest in and value 
of this report is such that the General 
Committee of the Mechanical Division is 
considering the advisability of printing 
and distributing it in a single volume of 
850 to 1,000 pages, at a cost of $8.00 to 
$10 a copy, depending upon the number 
printed. 

Both the present and the future require- 
ments of mechanical equipment and mo- 
tive power designed to meet the needs of 
railroad shippers and travelers are consid- 
ered in this report which covers the fol- 
lowing general subjects: Steam locomo- 


tives; oil-electric locomotives; electric k- 
comotives and electrification of railroads: 
freight cars; reduction of tare weight: 
evaluation of light weight; development of 
passenger car design; materials and meth- 
ods of construction; rail-motor cars; ar 
container cars. 

According to a circular letter recently 
issued by the secretary of the Mechanica! 
Division, this report will be available tə 
members at the cost of printing, and to 
non-members at twice this price. Those 
who desire copies are requested to advise 
the secretary, V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 


Experimental Construction of- 
Tank Cars Authorized 


Uron reconsideration the Interstate 
Commerce Commission has granted av- 
thority which it had previously denied to 
the Union Tank Car Company to con- 
struct for experimental service 15 tank- 
car tanks fabricated by the fusion welding 
process and to use in experimental service 
10 tanks already constructed. Similar 
authority was granted to E. I. duPont 
deNemours & Co., for the construction 
of one tank of nitric acid resistant metal 
by the fusion welding process and to the 
Phillips Petroleum Company to construct 
25 tanks by the fusion welding process. 


National Machine Tool Builders 
Association Honored 


Tur National Machine Tool Builders 
Association has been presented the Amer- 
ican Trade Association Executives Award 
for the outstanding achievement by a trade 
association during the past three years. 
The presentation was made by Secretary 
of Commerce Roper to Herman H. Lind, 
general manager of the National Machine 
Tool Builders Association, at a recent 

(Turn to next left-hand page) 
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The London, Midland & Scottish turbine locomotive hauling the "Royal Scot" over Bushey water troughs on her way north—For a description 
of this locomotive see the February Railway Mechanical Engineer, page 53 
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RADIAL BUFFER TYPE E-2 


Radial Buffer Type E-2 principles are correct. 
One buffing surface is part of a cylinder—the other, part of a sphere. 
The centers of both are where they should be—at the drawbar pins. 


Radial Buffer Type E-2 provides positive cushioned contact between 
engine and tender. It precludes all possibility of slack that 
causes destructive shocks on drawbar and pins. It guarantees 
freedom of motion in any direction, yet dampens oscillation 


between engine and tender. 


Its twin, the Franklin Automatic Compensator and Snubber, 


maintains constant and perfect driving box adjustment. 


Both devices improve locomotive operation and greatly re- 


duce locomotive maintenance. | 
FRANKLIN AUTOMATIC COMPENSATOR 
AND SNUBBER 


All replacement parts furnished by Franklin Railway Supply Company are identical as to materials, design, 
clearances and workmanship with the parts they replace. They guarantee the same unfailing reliability of service. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. - 
Loo NEWYORK ao 108000... Мм i 


dinner in Washington. The award, it was 
stated by Secretary Roper, was won be- 
cause of the Association’s helpful work 
not only to the machine tool and related 
industries but also to the general public, 
chiefly through the courageous staging of 
the Machine Tool Show in Cleveland, 
Ohio, last Fall. Seven other prizes—hon- 
orable recognition certificates — were 
awarded to other associations, among 
which were the American Institute of Steel 
Construction and the Automobile Manufac- 
turers Association. 


“Abraham Lincoln” on 
Faster Schedule 


Tue Alton has placed its “Abraham 
Lincoln” on a schedule of 4 hrs. 55 min. 
between Chicago and St. Louis, thereby 
meeting the time of the Illinois Central’s 
“Green Diamond," placed in service on 
May 17. The Abraham Lincoln will leave 
St. Louis at 8:55 a.m. and will arrive in 
Chicago at 1:53 p.m. Returning the same 
day it will leave Chicago at 4:30 p.m. and 
will arrive in St. Louis at 9:25 p.m. Since 
April 27 this train has been hauled by the 
Diesel electric locomotive heretofore used 
on the Royal Blue of the Baltimore & 
Ohio. 


New Seaboard Diesel Cars 


Tue Seaboard Air Line has recently 
placed in service two new streamline Die- 
sel-electric power cars of all-welded, alloy- 
steel construction, built by the St. Louis 
Car Company and equipped with 660-hp. 
Electro-Motive Corporation engines. These 
power units, which are hauling four-car 
trains between  Rutherfordton, N. C., 
Charlotte, Monroe, and Hamlet, and be- 
tween Wilmington, N. C., and Hamlet, are 
divided into three compartments, the first 
housing the engine, and the second and 
third devoted to mail and baggage, respec- 
tively. They are 72 ft. long and 13 ft. 
2% in. high, while the 660 hp. engines are 
of the eight cylinder, two cycle type. 


S. M. Vauclain Honored by 
Newcomen Society 


Tue tables were neatly turned on Sam- 
uel M. Vauclain, chairman of the board 
of the Baldwin Locomotive Works, at a 
luncheon given by him to members of the 
American Branch of the Newcomen So- 
ciety in the Junior Room of the Bellevue- 
Stratford, Philadelphia, on Tuesday, May 
19. The guests learned that Mr. Vau- 
clain's eightieth birthday was on the day 
previous, May 18. George B. Cortelyou 
feliciated Mr. Vauclain upon his birth- 
day anniversary and enlarged upon the 
citation made when Mr. Vauclain was 
elected a member of the Newcomen So- 
ciety. 

Following Mr. Cortelyou, William Car- 
ter Dickerman, president of the American 
Locomotive Company, on behalf of the 
Newcomen Society, presented Mr. Vau- 
clain with a beautiful silver loving cup, 
engraved on one side with the name of the 
Newcomen Society and its emblem, and 
on the other with these words: "Samuel 
M. Vauclain, great engineer, able adminis- 
trator, good citizen." In responding, Mr. 
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Vauclain, in a happy way, outlined some- 
thing of the philosophy that has carried 
him so successfully through his eighty 
years, paid a fine tribute to his mother 
and emphasized the value of her example 
and teachings in the meeting of emergen- 
cies. That he followed her teachings faith- 
fully was indicated by the intimate recital 
of some of his experiences in locomotive 
building and industrial activities. 


Labor-Management Pact on 
Dismissal Allowances 


A FIVE-YEAR agreement covering allow- 
ances to employees affected by railroad co- 
ordination or consolidation projects, in- 
cluding two or more carriers, was an- 
nounced by committees representing the 
railroads and the railroad labor organiza- 
tions following a recent conference with 
the President. The agreement, reached 
after several months of negotiations, does 
away with the occasion for the enactment 
of the Wheeler-Crosser bill, and specific- 
ally provides that it shall not apply to 
changes in volume or character of em- 
ployment brought about solely by other 
causes. 

Under the agreement, each carrier con- 
templating a co-ordination is required to 
give 90 days' notice to employees affected 
and provision is made for adjustment of 
any disputes. Three provisions for finan- 


cial allowances to employees are made- 
one providing for payment of the difer- 
ence in compensation for five years fer 
those placed in lower positions; one for 
payment of 60 per cent wages to employees 
displaced for varying periods depending 
on length of service, and another alternate 
for a lump sum separation allowance. The 
agreement also provides for reimbursement 
for expenses and losses suffered by en- 
ployees required to change place of resi- 
dence. 

No co-ordination is to be made between 
carriers parties to the agreement and oth- 
ers not participating unless on the bes: 
of an agreement approved by all partie 
to the agreement. 


Demand for **Firemen" on Diesel: 
Met by New England Roads 


Tue New York, New Haven & Hart- 
ford, the Boston & Maine and the Maine 
Central have agreed to use a "fireman- 
helper" on each of their present Diesel 
locomotives, including streamline train: 
thereby settling the issue which hai 
threatened to result in a strike of mem- 
bers of the Brotherhood of Locomotive 
Firemen & Enginemen. 

In announcing its agreement the New 
Haven said that it has "agreed to use 2 
fireman on present Diesel power incluc- 


New Equipment 


Locomotive ORDERS 


Road No. of locos. Type of locomotive Builder 
Alton & Southern .......... 1 2-8-2 Baldwin Loco. Works 
N.Y.,N.H.& H........... 101 4-6-4 Baldwin Loco. Works 
LOCOMOTIVE INQUIRIES 
Southern Pacific ........... 12 48.822. — ^ —  —— — — .aiWR UD a Sag ina os 
6 ро arava swe ratos 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Chesapeake & Ohio ......... 1,700 50-ton hopper Pullman-Std. Car Mfg. Co. 
1,800 50-ton hopper American Car & Fdry. Co. 


500 50-ton gondola 
150 Gondola 

100 50-ton gondola 
500 50-ton box 

150 Auto-box 


500 Box 
Chicago & North Western. ... 18 Steel underframes for 50-ton 
auto. box 
Missouri Pacific ............ 1,500 50-ton box 
500 50-ton hoppers 
№ YS Ce BSE Issue 500 50-ton box 
200 50-ton gondola 
50 50-ton flat 
25 70-ton gondola 
2 100-ton flat 
Norfolk & Western.......... 500 57%4-ton hopper 


Pere Marquette . 


American Refrig. 
Southern Pacific 


Chicago, Rock Island & Pac.. 42 


Southern Pacific 


Temiskaming & No. Ontario. 5 


500 5714-ton hopper 
50-ton auto. furniture 

400 40-ton auto. 

FREIGHT-CAR ĪNQUIRERS 


Transit Co. 1,000 40-ton refrig. 


pa HAT 1,750 Box 
750 Auto. 
200 Flat 


100 Gondolas 
PassENGER-CaR ORDERS 
Buffet-bagg. 

PassENGER-CAR INQUIRIES 


80-ft. bagg.-horse 
Coaches 


Bethlehem Steel Co. 
Bethlehem Steel Co. 
Ralston Steel Car Co. 
Pullman-Std. Car Mfg. Co. 
Pullman-Std. Car Mfg. Co. 
General Amer. Trans. Corp. 


American Car & Fdry. Co. 
Mt. Vernon Car Mfg. Co. 
American Car & Fdry. Co. 
General American 
Bethlehem Steel Co. 
Bethlehem Steel Co. 
Bethlehem Steel Co. 
American Car & Fdry. Co. 
Pressed Steel Car Co. 
Virginia Bridge Co. 
Ralston Steel Car Co. 
Ralston Steel Car Co. 


American Car & Fdry. Co. 


1 These locomotives, the purchase of which has been authorized by the trustees of the New Haves, 


will be streamline, roller-bearing steam locomotives of the 4-6-4 type, for fast passenger service 


hich 


New Haven, Conn., and Boston, Mass. They will have a starting tractive effort of 44,100 10, w 

is 6,350 lb. greater than the present locomotives used in the Shore Line service. Engine and ti A 
together will weigh approximately 350 tons. The total weight of engine alone will be 180 tons. т. 
195,000 Ib. on the drivers. The tenders will have water tanks of 20,000 gal. capacity and will bo 
16 tons of coal. The overall length of the new locomotives, including tender, will be 101 ft. 9% E» 
and they will have a wheel base of 88 ft. 3 in. The locomotives will have one-piece cast-steel pen 
with integral cylinders. The 80-in. driving wheels will be cross-counterbalanced. High-tensile nieke, 
steel is to be used in the construction of the boilers because of the unusually high steam pressure M 
285 lb. The new engines are designed for the hauling of 15-car passenger trains at high ^ 
are expected to produce substantial operating economies, Delivery is expected some time in the fal 


? For conversion and modernization. 
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ing the ‘Comet.’ The matter of having a 
fireman on Diesel switching locomotives 
which may be placed in service at a later 
date was left open for future discussion 
on a regional or national basis.” 

The Boston & Maine has agreed to em- 
ploy firemen as helpers in the cab of the 
streamline “Flying Yankee," in the cabs 
of its two Diesel-propelled passenger loco- 
motives, and in the cabs of its two Diesel 
switching engines, it was announced by J. 


Tue NATIONAL MacHINE Toot BUILD- 
ERS ASSOCIATION has removed its offices to 
10525 Carnegie avenue, Cleveland, Ohio. 


Tue ВЕРОВЫС STEEL Corporation has 
opened a sub New York district sales of- 
fice in the State Bank building, Albany, 
N. Y., with J. M. Higinbotham, salesman 
in charge. 


Herpert W. Snyper, mechanical engi- 
neer of the Lima Locomotive Works, Inc., 
Lima, Ohio, has been appointed also works 
manager. 


C. E. Murpuy has been appointed sales 
representative of the Fansteel Metallur- 
gical Corporation, North Chicago, Ill, 
with headquarters at 415 Midland Build- 
ing, Cleveland, Ohio. 


Н. E. Menscu has been appointed dis- 
trict sales agent for the Michigan territory 
of the Ohio Locomotive Crane Company, 
Bucyrus, Ohio. Mr. Mensch is located at 
124 Book building, Detroit, Mich. 


М. W. Situ, who has been in charge 
of the design of large rotating alternating 
current machinery of the generator divi- 
sion of the Westinghouse Electric & Man- 
ufacturing Company, has been appointed 
manager of engineering. 


Тнк AMERICAN STEFL FouwpRiES has 
moved its New York office from 30 Church 
street to the New York Central building, 
230 Park avenue. A new branch sales 
office has been opened in the Baltimore 
Trust building, Baltimore, Md., in charge 
of Charles B. Peirce, Jr. 


James E. Noran has been appointed 
purchasing agent of the Scullin Steel Com- 
pany, St. Louis, Mo.; Harry C. Dreibuss 
has been appointed chief mechanical engi- 
neer and James Glover and R. C. Geekie 
have joined the sales department, all with 
headquarters at St. Louis. 


Stanparp Stoker Company, INc., fol- 
lowing the death of W. C. Peyton, has 
elected the following officers: Н. Н. 
Wehrhane, president; R. E. Coulson, vice- 
president; Е. P. Roesch, vice-president; 
E. A. Turner, vice-president; W. D. 
Gray, secretary; B. Peyton, treasurer. 


THE Уосмс Raprator Company, Ra- 
cine, Wis., has appointed the C. H. Bull 
Company, 115 Tenth street, San Fran- 
cisco, Calif., to handle the sale of Young 
heavy duty radiators, oil coolers, heat ex- 
changers and air-conditioning equipment on 
the west coast. 
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W. Smith, vice-president and general man- 
ager. The road agreed last February to 
place firemen as helpers on its streamline 
train and on its Diesel locomotives in pas- 
senger service, but declined to agree as re- 
gards future Diesel units. The agreement 
signed May 26 contains a proviso that the 
“management agrees to become a party to 
a regional or national concerted movement 
if and when inaugurated by the Brother- 
hood of Locomotive Firemen & Engine- 


Supply Trade Notes 


Russet. D. Јонх has been appointed 
eastern sales manager, with headquarters 
at 50 Church street, New York, of The 
Adams & Westlake Company, Elkhart, 
Ind., and E. H. Leisch has been appointed 
district sales manager, with headquarters 
at Chicago. 


E. J. Еснеу has been appointed sales 
representative of the Garlock Packing 
Company, New York, succeeding the late 
M. M. Llera. Mr. Richey was for a num- 
ber of years with the Pennsylvania Rail- 
road and the Worthington Pump & Ma- 
chinery Corporation. 


Tue Cuicaco PNeumMatic Toot Com- 
PANY has opened a new sales and service 
branch at 2415 Commerce street, Dallas, 
Texas, in charge of D. G. Reeder, dis- 
trict manager. The Pittsburgh, Pa., of- 
fice of the company is now at 810 Cham- 
ber of Commerce building, Pittsburgh. 


ЈоѕЕРН M. Brown, railway representa- 
tive of the bus and truck division of the 
White Motor Company, with headquarters 
at Chicago, and previously connected with 
the Elwell-Parker Electric Company, has 
been appointed special railway representa- 
tive of the National Twist Drill & Tool 
Company, Detroit, Mich., with headquar- 
ters in Chicago. 


C. R. Cox, general superintendent of 
Ellwood works of the National Tube Com- 
pany, has heen elected vice-president in 
charge of engineering and operations, with 
headquarters at Pittsburgh, Pa., succeed- 
ing P. C. Patterson, who was associated 
with the Tube Company for 49 years and 
who had been, since 1926, vice-president in 
charge of engineering and operations. 


A. E. WALKER, general sales manager 
of the Republic Steel Corporation, Cleve- 
land, Ohio, has been elected president of 
the Truscon Steel Company to succeed 
Julius Kahn, who has been elected a vice- 
president of the Republic Steel Corpora- 
tion in charge of production developments. 
Mr. Walker will continue as the sales man- 
ager of the Republic Steel Corporation. 


THoMas Prosser & Son, New York, has 
discontinued the sale of Widia blanks, 
tools and parts thereof, the importation of 
Widia cutting tool material into the United 
States having been discontinued by the 
Fried. Krupp Works, Essen, Germany. 
The entire cemented carbide tool business 
of Prosser & Son, including its inventory 
of Widia metal, has been turned over to 
the Carboloy Company, Inc., Detroit. 


men for the purpose of securing firemen as 
helpers on that type of power т switch- 
ing service." 

Officers of the Maine Central railroad 
stated that that road had signed an agree- 
ment with the B. of L. F. & E. similar to 
that signed by the Boston & Maine. It 
affects only the streamline "Flying Yan- 
kee"and a Diesel power unit operating be- 
tween Bangor, Me. and Vanceboro on 
Maine Central lines. 


James C. TnaviLLA, of the mechanical 
department of the General Steel Castings 
Corporation, with headquarters at Granite 
City, Ill, has been appointed mechanical 
engineer in charge of the section of the 
mechanical department at the Common- 
wealth plant in that city, to succeed W. O. 
Ashe, who has been appointed sales engi- 
neer in the western district sales depart- 
ment at Granite City. 


J. W. Brarrett, for the past seven years 
Detroit, Mich., representative of the Oliver 
Iron & Steel Corp., has joined the Detroit 
sales staff of the Republic Steel Corpora- 
tion, Upson Nut division, with headquar- 
ters in the Fisher building; L. L. Caskey 
has been appointed district sales manager 
for the Republic Steel Corporation in the 
Philadelphia, Pa., territory, succeeding J. 
B. DeWolfe, who has been transferred to 
the general offices at Cleveland, Ohio, to 
assist George E. Totten, manager of sales 
of the Tin Plate division. 


Tue Іхсоч Execrric Company, 
Cleveland, Ohio, has made changes and 
promotions in its sales personnel as fol- 
lows: J. S. McKeighan has been trans- 
ferred to the sales staff with office at 1712 
Catalpa drive, Dayton, Ohio, operating un- 
der the Cincinnati district office; J. B. 
McCormick has been transferred from the 
Philadelphia, Pa., office to the Pacific coast, 
with office at Monticello avenue, Fresno, 
Cal, under the personnel of the Los An- 
geles office; Paul W. James has been trans- 
ferred from the factory to 16 Crandall 
street, Binghamton. N. Y., operating un- 
der the Syracuse office. The Major Engi- 
neering Works has moved its offices from 
210 Jackson avenue to 312 Second street, 
Des Moines, Iowa. 


CHanLEs В. RoBINSON, first vice-presi- 
dent and general manager of sales and a 
director of the Inland Steel Company, 
Chicago, has resigned. Mr. Robinson 
started his business career in 1890 as a 
salesman of tool steel for Park Brothers 
& Co. In 1900 he entered business for 
himself, handling various steel products on 
a brokerage basis. In 1904, he entered the 
employ of the Inland Steel Company as a 
salesman, becoming assistant general man- 
ager of sales in 1906. In October, 1908, 
he resigned from the Inland Steel Com- 
pany to become district sales manager for 
the Lackawanna Steel Company at Chi- 
cago, and in 1910 was transferred to New 
York as general manager of sales. In the 
following year his headquarters were 
transferred to Buffalo, N. Y. He held the 

(Turn to second left-hand page) 
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HE NORMALIZED 


TUBES WITH THE SCALE-FREE SURFACE 


An outstanding contribu- 
tion to the improvement 
of boiler tubes made 
possible by the latest-type 
controlled atmosphere 
bright annealing furnace. 


Not so many years ago, Steel and Tubes, Inc., 
announced a new and modern type of boiler tube 
—ELECTRUNITE-possessing many features not 
attained commercially in any other type of tube. 
That industry quickly realized the advantages of 
this tube is attested by the thousands and thousands 
of tubes installed and giving safe, trouble-free, 
economical service today. 


During this time, many further improvements have 
been made in ELECTRUNITE Boiler Tubes. Steel 


Steel and Tubes Arc 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


LEVELAND ... OHIO 


LJ 
а 


and Tubes engineers, not satisfied even with the best, 
are continually seeking new processes or new meth- 
ods that will provide industry with even better tubes. 


Now, Steel and Tubes announces a new devel- 
opment — ап outstanding contribution to the im- 
provement of boiler tubes—a tube normalized at a 
temperature above 1650° F. without producing scale 
or in any way disturbing the fine surface of the 
original cold-worked tubing. 


Pickled flat-rolled steel, absolutely scale-free and 
with a surface further improved by cold working 
during the forming of the tube, is passed through 
the latest type controlled atmosphere electric bright 
annealing furnace. Because the furnace temperature 
is accurately controlled, there is never any danger, 
regardless of how heavy the gauge, of crystalliza- 
tion of the metal, and thus accurate control of 
grain size is insured. 


The resulting tube is entirely free from scale, inside 
and outside. The bright surface resulting is an aid 
to inspection, as defects cannot be concealed —thus 
making ELECTRUNITE Boiler Tubes the safest 
tubes that can be installed. Add the advantage of 
the controlled atmosphere normalizing to these 
features—uniformity of diameter; uniformity of wall 
thickness rarely varying more than .003 in. at any 
cross-section; a weld as strong as the wall; freedom 
from inside scabs, slivers, seams, etc.—and the real 
value of this improved ELECTRUNITE Boiler 
Tube is quickly apparent. 

Would like to know more about ELECTRUNITE? 
Write us for complete detailed information. 


When writing Steel and Tubes, Inc., for further information, please address Dept. RG 


latter position until 1918, when he was 
elected vice-president in charge of sales. 
In January, 1922, he returned to the In- 
land Steel Company, coincident with that 
company’s entrance into the rolling of 
standard section heavy T-rails, becoming 
vice-president in charge of railroad sales. 
In August, 1935, he was elected first vice- 
president and general manager of sales. 


Н. W. JouNsow has been appointed man- 
ager of sales of the Railway Specialty 
department of the Lewis Bolt & Nut Com- 
pany, Minneapolis, Minn. Mr. Johnson 
was born at Marshalltown, Iowa, on No- 
vember 25, 1884. After studying mechani- 
cal engineering at Iowa State University, 
he entered the employ of the Minneapolis 
& St. Louis as machinist apprentice on 


H. W. Johnson 


June 1, 1902. On February 1, 1908, he be- 
came car and enginehouse foreman at 
Peoria, 111.; in 1915 was appointed general 
foreman at Marshalltown, Iowa; in 1922 
was promoted to the position of master 
car builder, and on August 15, 1923, be- 
came superintendent of motive power and 
rolling stock. Since March 1, 1935, he 
had been traffic representative of the Min- 
neapolis & St. Louis. 

J. С. Brunt, mechanical engineer of the 
American Locomotive Company, has been 
appointed chief mechanical engineer, with 
headquarters at Schenectady, N. Y.; A. 
W. Bruce, designing engineer, has been 
appointed assistant vice-president, locomo- 
tive engineering, with headquarters at New 
York; E. J. Edwards, engineer of tests, 
has been appointed chief metallurgical en- 
gineer, with headquarters at Schenectady, 
and A. I. Lipetz, consulting engineer, has 
been appointed chief consulting engineer, 
in charge of research, with headquarters 
at Schenectady. 

J. G. Blunt is a graduate of the Univer- 
sity of Michigan, where he obtained his 
Bachelor of Science degree in 1894. In 
1897, after a few years’ experience as a 
machinist and draftsman with several man- 
ufacturing concerns, Mr. Blunt became a 
draftsman in the employ of the Brooks 
Locomotive Company at Dunkirk, N. Y. 
In 1899 he was promoted to the position 
of foreman and later became chief drafts- 
man. In 1906, when the general drawing 
room of the American Locomotive Com- 
pany was formed by moving all the sub- 
sidiary plant engineering forces to Sche- 
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nectady, Mr. Blunt, under the title of en- 
gineer of the drafting department, was as- 
signed the duties of organizing these com- 
bined forces at Schenectady. Following 
this he was appointed superintendent of 
the general drawing room, and in 1916 be- 
came mechanical engineer. 

A. W. Bruce is a graduate of the 
Worcester Polytechnic Institute (1901). 
From 1901 to 1903 he was employed in 
the drawing room of the Rhode Island 
Works of the American Locomotive Com- 
pany and in 1904 was transferred to the 
calculating department of the Schenectady 
Works. In 1905 he accepted a position in 
the mechanical engineer's office of the 
Northern Pacific at St. Paul, Minn., and 
during 1906 and 1907 was with the Ameri- 
can Car and Foundry Company at New 
York and Berwick, Pa. In 1908 Mr. 
Bruce returned to the engineering depart- 
ment of the American Locomotive Com- 
pany at New York and was later given 
full charge of the specification depart- 
ment. In 1924 he was appointed design- 
ing engineer. 

E. J. Edwards entered the employ of 
the American Locomotive Company as an 
office boy in 1906. In 1907 he was trans- 
ferred to the laboratory at Schenectady, 
and later served successively as local en- 
gineer of tests at the Cooke and Rogers 
plants; in charge of heat-treating activi- 
ties at various plants; laboratory fore- 
man, and assistant engineer of tests. In 
April, 1917, he was appointed engineer of 
tests. Mr. Edwards is an active member 
of the American Foundrymen's Associa- 
tion, the American Metals Society, the 
American Welding Society, and the Amer- 
ican Society for Testing Materials. Re- 
cently he was appointed chairman of a 
group representing the American Society 
for Testing Materials to co-operate with 
the Materials Section of the Boiler Con- 
struction Code of the American Society 
of Mechanical Engineers. 

A. I. Lipetz, upon graduation in Russia 
in 1902 with the degree of engineer tech- 
nologist (mechanical engineer), entered 
railway service as an apprentice on the 
Moscow-Kiev-Voronesh Railway, later 
serving as draftsman, engineer, inspector 
and assistant master mechanic. From 1906 
to 1909 he was assistant professor of ther- 
modynamics and railway mechanical engi- 
neering at the Kiev Polytechnic Institute, 
Kiev, Russia, passing there examinations 
preliminary to the degree of Adjoint of 
Applied Mechanics (Doctor of Engineer- 
ing). For the following three years he 
held the positions of senior motive power 
inspector and chief of the locomotive de- 
partment of the Taskent Railway, and 
from 1913 to 1917 served in the Russian 
Railway Administration, Ministry of 
Transportation, Petrograd, Russia, as 
chief of the locomotive department. Dur- 
ing this period he was sent twice by the 
Russian Imperial Government to the 
U. S. A. He served the Russian State 
Railways in the United States, first as 
representative of the Railway Administra- 
tion and later as assistant chief and then 
chief of the Russian Mission of Ways of 
Communication. In 1920 Mr. Lipetz joined 
the American Locomotive Company as 
European sales and technical representa- 


tive, in 1925 becoming consulting engine- 
at Schenectady. He is the author oí ^. . 
and many papers on steam and Diese!’ 
comotives and іп 1930 was the reporter · 
America on locomotives of new types г 
the International Railway Congress held - 
Madrid, Spain. Since 1927 he has жє 
also non-resident professor of locom 
engineering at Purdue University, Laix 
ette, Ind. 


]о$ЕРн L. Brock, vice-president of ': 
Inland Steel Company, Chicago, has ‘> 
elected executive vice-president in chars 
of sales to succeed Charles К. Robinss, 


Joseph L. Block 


resigned, and Albert C. Roeth, vice-pres- 
dent, has been elected vice-president an 
general manager of sales. Mr. Block has 
been associated with the Inland Steel Com- 
pany since 1922. He has been a vice-pre 
dent since 1929 and a director since 1%! 
For a number of years he has been п 
charge of the sale of bars and зепи-йг- 
ished steel, and has also directed the cor- 
pany's advertising activities. 

Mr. Roeth has been associated with In- 
land since 1911, and has been a vice-pres- 


Albert C. Roeth 


dent of the company since 1929. He ES 
been in charge of the sale of structur? 
shapes, plates and sheet piling. 


Frank B. Powers has been appointed 
manager of the Railway Engineering de 
partment of the Westinghouse Electric * 
Manufacturing Company, to fill the 1 
cancy caused by the recent death of Claude 


ical Enginee 
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Bethel. Мг. Powers was born at Chicago, 
and following his graduation with the de- 
gree of B. S. in E. E. from the Univer- 
sity of Illinois, he joined the Westinghouse 
Electric & Manufacturing Company, at- 
tending both the engineering and the de- 
sign schools as part of the company's 
graduate student course. After this train- 
ing he helped service the 6,000-hp. Vir- 
ginian Railway locomotives. On his re- 
turn to Westinghouse at East Pittsburgh, 
Mr. Powers entered the heavy traction 
section of the Railway Engineering de- 
partment, specializing on the design of mo- 
tors for the Pennsylvania Railroad loco- 
motives. In January, 1935, he was pro- 
moted to section engineer of all d.c. trac- 
tion motors, which position he held until 
this new appointment. 


Obituary 


Howarp P. ANDERSON, chief engineer, 
The Standard Stoker Company, Inc., died 
on May 2, at his home in Erie, Pa., at the 
age of 57. 


Epwarp H. FisHer, connected with the 
sales department of the American Car and 
Foundry Company for 28 years, died on 
April 25, in New York hospital, after an 
illness of over two years. 


WILLIAM A. LAKE, sales manager of the 
Railroad and Marine departments of the 
Pantasote Company, Inc., New York, died 
on May 10 after a prolonged illness in 
New York. Mr. Lake entered the service 
of the Pantasote Company in April, 1909, 


William A. Lake 


in its sales department, and in May, 1924, 
was given charge of the railroad and 
marine fields for the disposition of all 
Pantasote and Agasote products. Mr. Lake 
was for years an active member of various 
tailway clubs. 


Wiutam O. Jacquette, formerly east- 
ern sales manager of the Pullman Com- 
pany, at New York, from which position 
he retired about 1925, died suddenly on the 
links of the Englewood (N. J.) Golf Club 
on May 8. 


Стлсре BETHEL, manager of the Rail- 
way Engineering department of the West- 
inghouse Electric & Manufacturing Com- 
pany and a contributor to many important 
developments in the electric transportation 
industry, died recently after a week’s ill- 
ness of pneumonia. 


Railway Mechanical Engineer 
JUNE, 1936 


WiLLIAM Вглтв Keys, who had been as- 
sociated with the Baldwin Locomotive 
Works since 1911, died suddenly in Phila- 
delphia, Pa., on April 30. Mr. Keys was 
born at Gordonsville, Va., on December 13, 
1873. He was a graduate of Miller School 


W. B. Keys 


(1890). In 1892 he entered the service 
of the Chesapeake & Ohio as a telegraph 
operator; in 1896, went into the offices of 


Personal 


General 


E. L. Grimm, assistant to the operat- 
ing vice-president of the Northern Pacific, 
with headquarters at St. Paul, Minn., has 
assumed the duties of Silas D. Zwight, 
general mechanical superintendent, who 
retired on June 1. 


C. E. MELKER, master mechanic of the 
Chicago, Burlington & Quincy at Hanni- 
bal, Mo., has been appointed superinten- 
dent of motive power, with headquarters 
at Havelock, Neb, to succeed H. H. Ur- 
bach. Mr. Melker was born on October 
19, 1890, at Lincoln, Neb. He entered the 


Charles E. Melker 


service of the Burlington on May 6, 1907, 
as a machinist apprentice at Lincoln. Upon 
the completion of his apprenticship he be- 
came a machinist and on June 15, 1916, 
was promoted to the position of engine- 
house foreman, serving successively at 


the Norfolk Southern, and from 1904 to 
1906 served as assistant to the general su- 
perintendent at Norfolk, Va. He was 
then for a short time associated with the 
Atlantic Coast Line. He entered the em- 
ploy of the Baldwin Locomotive Works 
in 1911 and later became manager of the 
Richmond office, in which position he 
served for a number of years. Upon the 
discontinuance of the Richmond office in 
1931 Mr. Keys established headquarters at 
the main sales office in Philadelphia, from 
whence he continued to serve the Southern 
territory until his death. 


J. O. Ввимвлосн, representative of the 
Gold Car Heating & Lighting Company, 
Brooklyn, N. Y., died after a prolonged 
illness at his home in South Ozone Park, 
N. Y., on April 30, at the age of 70. Mr. 
Brumbaugh had been with this company 
for over 35 years. 


Burton L. Derack, general assistant to 
Vice-President W. R. Burrows of the 
General Electric Company and until two 
years ago manager of the company’s Sche- 
nectady works, died on May 7, following a 
stroke suffered at his office the previous 
afternoon. 


Mention 


Lincoln, Alliance, Neb. and Greybull, 
Wyo. On February 14, 1920, he was ap- 
pointed master mechanic at Casper, Wyo., 
and on March 16, 1930, was transferred to 
Hannibal, Mo. 


SirAs D. Zwicut, general mechanical 
superintendent of the Northern Pacific at 
St. Paul, Minn., has retired after 48 years 
of service on the road. Mr. Zwight was 
born on May 23, 1867, at La Crosse, Wis., 


Silas D. Zwight 


and after a business-college education he 
entered railway service with the Chicago, 
Burlington & Quincy in May, 1886, with 
which company he served in various ca- 
pacities. In June, 1888, Mr. Zwight left 
the Burlington to go with the Northern 
Pacific as a locomotive fireman on the 
Dakota division. Subsequently he served 
successively as a locomotive engineer, road 
foreman of engines, master mechanic, gen- 
(Turn to second left-hand page) 


277 


27 RAILWAY MECHANICAL ENGINEER June, 1936 


60,000 1932 


58,000 TO 
56,000 |] | Я: 
БА ооо 
52,000 FER ы T Tt 


SST 


Locomotives 
dd ooo LIN о awaiting repairs} | || 
42,000 L TSS ЛЛ 
40,000 ALEE TS НН 


Locomotives TM 


`~ 
L Stored Serviceable Om] 


32 000 TNT 
30,000 LT ТТ TT 
? 8 00 0 THE STEAM LOCOMOTIVE SITUATION ON CLASS 1 RAILROADS wee 


Note how “locomotives stored serviceable” decreased from about 


om abou 

2 6 Г 0 0 0 Вия locomo tives on Januar y 1, 1932, to about 2,000 locomo tives 
n March 1, 1936. 

24,000 Peis traffic would quickly wipe out this small reserve of 


22,000 ets 


Where will the additional serviceable locomotives come 
Ў, 0, 00 0 from—the repair of old power which can never operate 
economically at today’s speeds?—or the ee rchase of new 


18, 000 locomotives ? 
16, 000 It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE 


VAY MECHANICAL ENGINEER 


1936 


EX ig Ir. И р 
Гр ск к Дн ы Ы ПС ы Dio $-ewe 
qc om а EL acu ШЙ СО МЕШ БОР] КӨ ШЕ НИШ em 


DNE OE ИШИ ШЕР Е | | LII P-S 
‚| ЖЕ иш нн КИ Шы 4 zr mi ШЕ ШШЕ! ТШ = Е E 
= dy a gw Ш 
sex CL IT К i: > aS |. |]. 
AD [deor 
Qo E d op ag =] ИШЕ row 
ЕР Е. 
Se A | ee ИШ ИШ 
> OF Ж | X 160 "L1 -j 
D т 3 LUV cl a 
T CLE T E: IQ тт 
| сес! ee ee О pm rmm 
Be ee т” p" 
ч ШЕН. "ШЕШ ПЕ: KU XEM 
co |. HI LI pm 
On ШШ ШЕП! |D 13] ТЕТЕ 
== т ТГ ет 


eral master mechanic, assistant to the me- 
chanical superintendent, mechanical super- 
intendent and acting general mechanical 
superintendent. In December, 1923, he 
was appointed general mechanical superin- 
tendent. 


J. H. Rersse, mechanical assistant to the 
executive vice-president of the Chicago, 
Burlington & Quincy, has retired. Mr. 


J. H. Reisse 


Reisse was connected with the Burlington 
for 31 years. He was born on October 14, 
1880, and studied mechanical engineering 
with the International Correspondence 
Schools. After serving with the Pullman 
Company from 1899 to 1905, he entered 
the employ of the Burlington in the latter 
year as a draftsman at Aurora, Ill., later 
being transferred to Chicago. In Decem- 
ber, 1905, he was appointed leading drafts- 
man; in May, 1918, became chief drafts- 
man and in May, 1925, mechanical inspec- 
tor. On March 4, 1926, he was appointed 
mechanical assistant to the vice-president. 


Н. Н. Оавасн, superintendent of mo- 
tive power of the Chicago, Burlington & 
Quincy, Lines West of the Missouri river, 
with headquarters at Havelock, Neb., has 
been appointed to mechanical assistant to 


Henry H. Urbach 


the executive vice-president, with head- 
quarters at Chicago, succeeding J. H. 
Reisse, who has retired. Mr. Urbach was 
born on February 4, 1890, at Sutton, Neb., 
and entered the service of the Burlington 
on February 18, 1907, as a machinist ap- 
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prentice at Havelock, Neb. After finish- 
ing the period of apprenticeship he served 
as a machinist at Havelock until July, 1914, 
when he was transferred to Alliance, Neb. 
In the following year he was transferred 
to Edgemont, S. D., and in April, 1915, he 
was appointed enginehouse foreman at 
Seneca, Neb., later being transferred to Al- 
liance. In November, 1917, Mr. Urbach 
was promoted to the position of general 
foreman at Edgemont, later serving at Al- 
liance and at Denver, Colo. He then be- 
came assistant master mechanic at Gales- 
burg, Ill, and in September, 1923, master 
mechanic of the Brookfield division at 
Brookfield, Mo. Late in 1925 Mr. Urbach 
was transferred to McCook, Neb., and in 
July, 1926, was appointed assistant super- 
intendent of motive power, Lines East of 
the Missouri river, with headquarters at 
Chicago. On March 20, 1927, he became 
superintendent of motive power, Lines 
West of the Missouri river, with head- 
quarters at Havelock. 


E. H. Roy, assistant general superinten- 
dent motive power of the Seaboard Air 
Line, with headquarters at Savannah, Ga., 
has been appointed general superintendent 
motive power, with headquarters at Nor- 
folk, Va., succeeding C. S. Patton, who 
has retired from active duty after 35 years 
of continuous service with the Seaboard 
Air Line. 


Master Mechanics and 
Road Foremen 
P. S. Mock, general foreman of the 
Long Island Railroad, has been appointed 
acting master mechanic, succeeding H. K. 
LeSure, transferred. 


C. J. Плетасн, general foreman of the 
Chicago, Burlington & Quincy at Lincoln, 
Neb., has been appointed master mechanic 
of the McCook division, with headquar- 
ters at McCook, Neb. 


Е. A. ScunANK, master mechanic of the 
Chicago, Burlington & Quincy at McCook, 
Neb. has been transferred to the Gales- 
burg-Ottumwa divisions, with headquar- 
ters at Galesburg, Ill. 


F. R. Burrs, master mechanic of the 
Chicago, Burlington & Quincy at St. 
Joseph, Ill, has been transferred to the 
Hannibal division, with headquarters at 
Hannibal, Mo., to replace C. E. Melker. 


FRANK X. Jones, road foreman of en- 
gines of the eastern district of the Erie, 
at Jersey City, has been appointed district 
road foreman and fuel supervisor of the 
eastern district. 


Howanp BEATTIE, assistant district fuel 
supervisor, Eastern district of the Erie, 
with headquarters at Jersey City, N. J., 
has been appointed road foreman of en- 
gines, Buffalo division, with headquarters 
at Buffalo, N. Y. 


C. J. Harty, who has been connected 
with the office of the executive vice-presi- 
dent of the Chicago, Burlington & Quincy 
at Chicago, has been appointed assistant 
master mechanic of the Wymore division, 
with headquarters at Wymore, Neb. 


W. L. CasrLEMAN has been appointed 
assistant to the supervisor of internal com- 


bustion engines of 
Western, 
olis, Minn. 


the Chicago Great 
vith headquarters at Minneap- 


Obituary 

S. S. RIEGEL, mechanical engineer of the 
Delaware, Lackawanna & Western, with 
headquarters at Scranton, Pa., died sud- 
denly in Buffalo, N. Y., on May 12 of a 
heart attack. Mr. Riegel was born at 
Stouts, Pa., on November 14, 1872. He 
received his early education in the schools 
of Bethlehem, Pa. and was graduated 


Samuel S. Riegel 


from Lehigh University in 1897. After 
graduation from college Mr. Riegel was 
employed by the Southern Railway and 
the American Locomotive Company until 
January 1, 1909, when he entered the serv- 
ice of the Lackawanna as mechanical en- 
gineer. Mr. Riegel was active in affairs 
of the American Society of Mechanical 
Engineers and of the Mechanical division, 
Association of American Railroads. 


Јонх Ernest INGLING, supervisor of 
fuel and locomotive operations of the Erie. 
who died at Paterson, N. J., on April 14. 
was 62 years old. Mr. Ingling began his 
career with the Erie in 1897 as a fireman, 


J. E. Ingling 


and subsequently served as assistant road 
foreman of engines, assistant master mê- 
chanic, engineer, road foreman of engines, 
trainmaster and assistant to the general 
manager. He was appointed supervisor 0! 
fuel and locomotive operation in 1931, first 
with headquarters at New York and later 
at Cleveland, Ohio. 
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Fifteenth Annual Meeting of the 


Mechanical Division, A.A.R. 


O. A. Garber, 
Chairman 


Tue fifteenth annual meeting of the Mechanical Divi- 
sion of the Operations and Maintenance Department, 
Association of American Railroads was held at the Con- 
gress Hotel, Chicago, June 25 and 26. O. A. Garber, 
chief mechanical officer, Missouri. Pacific, chairman of 
the Division, called the meeting to order and, before pro- 
ceeding with the program called upon the members pres- 
ent to stand a moment in silence out of respect to the 
memory of W. G. Black, vice-president, Chesapeake & 
Ohio, whose death, on June 20, deprived the Division 
of its vice-chairman. 

The report of the General Committee was received and 
approved by a vote of the members present. This report 
included a review of the events of importance since the 
last meeting of the Division, a summary of the actions 
of the Committee and a review of the status of various 
matters now pending before the Division, or in which it 
is involved. 

In reporting that at a meeting of the Board of Di- 
rectors of the Association of American Railroads held 
on March 27, 1936, it was decided that the effective 
date of interchange Rule 3, Sec. (t), Par. (4), for the 
retirement of arch-bar trucks, would not be extended 
beyond January 1, 1938, the committee reported that 
at the end of last year there remained 568,032 railroad- 
owned interchange freight cars and 96,624 private line 
cars, or a total of 664,656 freight cars, amounting to 
29.1 per cent, equipped with arch-bar trucks. The com- 
mittee presented an estimate that approximately 588,- 
500 cars so equipped would still remain in service at 
the end of June this year. 

The committee also reported that 50,420 railroad-owned 
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and 3,079 private line cars were equipped with AB 
brakes as of March 31, 1936. 

The report announced that the Locomotive Service 

Brotherhoods have completed the presentation of evi- 
dence before the Interstate Commerce Commission in 
their request for an order to require the application of 
mechanical stokers on all coal-burning locomotives, and 
that the railroads will start the presentation of their 
case on July 6. In the rehearing before the commis- 
sion in connection with a complaint of the locomotive 
service brotherhoods asking for the application of power 
reverse gears on all steam locomotives, the committee 
announced that the rehearing was concluded on March 
5 and that a brief for the railroads is being filed with 
the commission by the general council of the associa- 
tion. 
. During the opening session the division was ad- 
dressed briefly by Assistant Chief Inspector Shirley, 
of the Bureau of Locomotive Inspection, Interstate 
Commerce Commission, Roy V. Wright, managing edi- 
tor, Railway Age, L. W. Wallace, director, Division of 
Equipment Research, A.A.R., and A. G. Pack, formerly 
chief inspector, Bureau of Locomotive Inspection. 

Mr. Shirley indicated the importance, in the interests 
of safety, of having the front cab windows securely 
fastened with bolts, instead of screws; also the use of 
shatter-proof glass in these windows. Snow and ice on 
the windows obscure vision in winter weather. Plenty 
of heat is available in the cab and measures should be 
taken to heat the windows and prevent ice forming on 
them. The engineman's compartment on other than 
steam locomotives is frequently too cold in winter, and 
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particularly so where metal floors are used. Means 
should be provided for insuring the maintenance of a 
reasonable degree of heat in such compartments. Steps 
should also be taken, he said, by the use of insulation 
or other measures, to eliminate the deafening noise in 
the cabs of other than steam locomotives. 

In his remarks Mr. Wright congratulated the mem- 
bers of the Mechanical Division on the extraordinary 
way in which they had met the conditions created by 
the depression during the past few years. This ap- 
plied, he said, not alone to the ingenuity with which 
they had increased the efficiency of their operations, but 
to progress made in the utilization of new materials 
and new types of equipment which have recently been 
developed. Two new challenges now confront the me- 
chanical department officers and supervisors, said Mr. 
Wright. These are the problems in connection with 
the speeding up of both passenger and freight service 
to meet the new forms of competition and the problem 
of personnel training which the present depleted state 
of the mechanical-department forces has created. This, 
he said, required a renewed interest in apprenticeship 
and building up and educating the supervision within 
the department. In the latter connection, Mr. Wright 
expressed the hope that, with a continuance of the im- 
provement in business conditions, next year might see 
a return to a convention with a large exhibit of the 
many new and improved features of equipment never 
before exhibited. This, he said, would afford an in- 
valuable means of education for these men as well as 
for all railway officers. 

L. W. Wallace explained his conception of the pri- 
mary function of the Division of Equipment Research 
in developing data and investigating current problems 
which arise from time to time in connection with rail- 
way equipment. He stated that the division, of which 
he is the head, desires to supplement, and in no way 
to supplant, the work of the various committees of 
the Mechanical Division. The Division of Equipment 
Research has already cooperated with the Committee on 
Car Construction in connection with impact tests of the 
Pullman welded steel box car and has advised the Com- 
mittee оп Locomotive Construction regarding two or 
three proposed studies. Mr. Wallace solicited further 
opportunities to assist the Mechanical Division com- 
mittees in securing engineering data, arranging pro- 
grams of test procedure, developing estimates of cost 
and in every other way which may prove feasible. Mr. 
Wallace closed his remarks by outlining the general 
procedure and program of the present investigation 
of air conditioning and stated that 23 out of 30 rail- 
roads have already assigned special engineers to make 
an intensive study of railway air conditioning require- 
ments and assist in the road tests which must be made 
before any final conclusions are drawn. 


New Chairman Elected 


Owing to the death of W. G. Black, vice-president, 
Chesapeake & Ohio, whom the Nominating Committee 
had proposed in its formal report as the candidate for 
the chairmanship for the ensuing two years, the com- 
mittee named J. W. Burnett, general superintendent of 
motive power and machinery, Union Pacific System, for 
chairman and proposed no candidate for vice-chairman 
at this time. Mr. Burnett and the following members 
of the General Committee, to serve until June, 1938, 
were elected: F. W. Hankins, chief of motive power, 
Pennsylvania; R. G. Henley, superintendent of motive 
power, Norfolk & Western; F. R. Mays, general su- 
perintendent of motive power, Illinois Central; J. Pur- 
cell, assistant to vice-president, Atchison, Topeka & 
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Santa Fe; A. L. Ralston, general mechanical superin- 
tendent, New York, New Haven & Hartford. O. A. 
Garber, the retiring chairman, was also elected to serve 
on the General Committee during the next two years. 


Eleetrie Rolling Stock 


The subjects under consideration by the committee inciude 
(1) advantages of anti-friction bearings for electric locomotives 
and m.u. cars, (2) a summary of experience in steam heating 
of passenger-train cars while being handled by electric loco- 
motives, (3) methods of treating traction-motor windings for 
protection and preservation of insulation, (4) the Pennsylvania 
type СС1 electric locomotive, and (5) electric locomotives 
placed in service during the year ending June 1936. 


Anti-Friction Bearings 


A questionnaire was sent to 13 railroads believed to have 
acquired experience with anti-friction bearings, asking what 
advantages they offered when used in traction motors, mam 
journals of multiple-unit cars and electric locomotives, with 
respect to operation, maintenance and conduction of current 
through parts. A brief summary of the information gathered 
is, as follows: 

“1—Anti-friction bearings on armatures have no apparent effect 
upon starting friction. 

*2—When journals are equipped it is general practice to hold 
trains at stations with brakes where it was not necessary with 
plain bearings. 

*3—There is no apparent difference in running friction and 
there has been no effect upon schedules. 

“4— Мо energy saving has occurred. 

“S—Only one of the four railroads reporting has had any 
failure resulting from passage of propulsion current through the 
bearings and no provision has been made for passage of pro- 
pulsion current around the bearings. 

“6—The information on cost of maintenance and the recom- 
mendations for the use of anti-friction bearings are not suitable 
for comment at this time. 

“The committee believes there are one or two other roads 
which have had considerable experience with anti-friction bearings 
and it shall continue to seek information on this subject with 
a view to making a final and definite report next year." 


Steam Heating and Air Conditioning 


Four railroads submitted summaries of their experience in 
the steam heating of passenger train cars while being handled 
by electric locomotives. These included the Chicago, Milwaukee, 
St. Paul & Pacific, the New York Central, the Pennsylvania 
and the New York, New Haven & Hartford. The report in- 
cludes the data supplied by the railroads and these data are 
summarized by the committee, as follows: 

“When passenger train cars are being hauled by steam loco- 
motives there is a large source of supply of steam for car heating 


V. R. Hawthorne, 
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purposes in the locomotive boiler. Also this supply is available 
at high pressure, i.e., in most cases at around 200 lb. per square 
inch. Through the use of a reducing valve the desired pressure 
is supplied to the steam train line. In the past when rubber hose 
connections were practically the universal standard connection 
between cars the maximum pressure was limited to about 130 
Ib. per sq. in. since this was the limit the hose could be ex- 
pected to withstand without premature failure. : 

"On electric locomotives it is necessary to have a boiler for 
the sole purpose of supplying steam for train heating or cooling 
purposes. . 

"Since the boiler, its auxiliaries, fuel oil tanks, water tanks, 
etc., take up valuable space in the cab and add weight, thereby 
making the layout and design of the traction apparatus more 
difficult and crowded, it is desirable to limit the size of this equip- 
ment, if possible, yet keep it adequate to handle the maximum 
train demand for heating or cooling without restricting the 
train length below the hauling capacity of the locomotive. 

“The early electric locomotive boilers were built to operate 
at 100 to 120 lb. per sq. in. At that time many wooden cars 
were in use, trains were short, the connections between cars 
were rubber hose, the train line 17-1. or less in some instances, 
and the gasket opening 156-in. | 

“The present practice of the railroads to operate long trains 
of 16 or 18 cars or more at higher speeds and at the same 
time provide better conditions in the cars both in heating and 
cooling has created demands on the steam supply system that 
have necessitated revisions in its equipment as follows: 

l—The use of a 2-in. train line and 2-in. metallic end connections 
between cars to permit passage of the required volume of steam with the 
minimum pressure drop. 

2—New boilers being built for electric locomotives are designed for 
200 or 220 lb. per sq. in. working pressure to provide sufficient pressure 
at the rear of long trains for steam heat purposes or air conditioning 
by the steam system, which requires 60 lb. per sq. in. at the rear car 
for proper operation. Note: For steam heating purposes only a maximum 
of 8 to 10 Ib. has been considered sufficient at the rear car. 

3—Adjustment of locomotive regulators to make possible the supplying 
of steam to cars at 175 lb. per sq. in. or higher. 

4—To minimize drop between boiler and rear of the locomotive, pipe 
larger, than 2 in. has been used in some cases. 

—The use of reducing valves on each саг to maintain the pressure 
Constant at the regulator, or the use of diaphr: in regulators capable 
of efficiently handling steam at all pressures from 0 to 200 lb. This 


to minimize waste of steam and consequent loss of pressure and capacity 
to heat the train. 


. 6— Boilers of greater capacity are being provided in the electric locomo- 
tives now built. Recent ones have had normal ratings of 3,250 and 
4,700 lb. of steam per hour from and at 212 deg. F. Under forced 
ratings twice this evaporation is available. 

“The amount of steam required per car per hour varies with 
the particular type of car, the speed, the weather conditions, 
the condition of the train line and regulators with respect to 
leaks, adjustment, etc., and to the difference between the tem- 
perature in the car to the outside air. A fair average figure 
for design purposes for a car temperature of 70 deg. F. with 
outside temperature zero, and train line in good condition, is 
200-250 Ib. per hour. The exact value is dependent on the 
car insulation and whether the cars have single, double or triple 
windows, etc. 

"For air conditioning by steam, about 250 1b. per hour per 
car is required. Since the outside air temperature is high when 
this equipment is used, the condensation losses are a minimum. 

"It has been found that well insulated metallic end con- 
nectors reduce the loss approximately 10 per cent over uninsulated 
connectors. Aside from the heat economy standpoint this is 
the equivalent of an increase in boiler capacity since more cars 
could be satisfactorily handled by the same boiler. Further 
the water supply which is necessarily limited on electric loco- 
motives is conserved, making possible longer trains or runs. 

"Summarizing, it can be said that experience in heating or 
cooling of passenger trains being hauled by electric locomotives 
shows that ability to handle long trains is limited by the pressure 
available at the rear of the locomotive, train-line pressure con- 
ditions, and the capacity of the boiler to produce sufficient 
quantity of steam." 


Treating of Traction-Motor Windings 


Exhibit No. 3 of the report contained certain conclusions 
drawn by the Committee as a result of a questionnaire sent out 
to Committee members dealing with the methods used on elec- 
trified roads for the treating of traction-motor windings. 


Electric Locomotives 


Exhibit No. 4 of the report consists of brief descriptions of 
the class P5A and class GG1 electric passenger locomotives 
now in service on the Pennsylvania. 

Exhibit No. 5 consists of a table covering electric locomo- 
tives placed in service during the year ending June, 1936. 
These are all Pennsylvania locomotives and consist of two 
switchers having a C axle arrangement, 27 type P5A раз- 
senger locomotives with a 2-C-2 axle arrangement, and 57 
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type СС! passenger locomotives having а 2-С + C-2 axle ar- 
rangement. { : 

The report is signed by R. G. Henley (chairman), superin- 
tendent motive power, N. & W.; J. H. Davis, chief engineer 
electric traction, B. & O.; J. W. Sasser, superintendent motive 
power, Virginian; Е. Beeuwkes, electrical ^ engineer, 
C.M.St. P. & P.; W. S. Hamilton, equipment electrical engineer, 
N.Y.C.; A. L. Ralston, general mechanical superintendent, 
N.Y,N.H.& H., and Н. C. Griffith, electrical engineer, 
Pennsylvania. ` . 

Action.—The report was accepted and ordered published in the 
annual proceedings. 


Lubrieation of 
Cars and Loeomotives 


Methods of Lubrication 


Tests of various types of lubricators and methods of lubrica- 
tion have been continued by a number of member roads. Re- 
ports received by the Committee so far have not developed any- 
thing of sufficient merit to warrant any recommendations at this 
time. Tests are still in progress and observations will be con- 
tinued to ascertain definite operating performances. 

During the extreme weather of the past winter there was a 
decided increase in delays to passenger trains on some roads due 
to hot boxes. Much of this trouble was due to moisture in the 
journal boxes, causing packing to freeze and roll out of position 
with resultant break down of lubrication. The past winter has 
emphasized the importance of and necessity for leak-proof dust 
guards and journal-box lids. 7 

The present specification for dust guards does not provide a 
leak-proof guard, and your committee has now undertaken a 
study to determine the possibility of securing adequate dust-guard 
and box-lid protection for journal boxes. As various methods 
of sealing journal boxes are being experimented with by member 
roads, the committee would appreciate suggestions from members 
and manufacturers, of any new developments or devices of merit 
that are now being used or tested. 


Journal Bearings 


The new design of journal bearing known as the S.B.O.C. 
(Security Bond Oil Control), developed by National Bearing 
Metals Corporation, has been tried by a number of railroads and 
private car lines. Some member roads have requested permis- 
sion to use this type of bearing in interchange as an equivalent 
substitute for the standard A. A. R. bearing. 

This committee, after investigating the performance of these 
bearings, feels that they can be accepted as equivalent to the 
A. A. R. bearings in interchange and recommends accordingly. 


Specifications for Reclaimed Car Oil 


As a result of recommendation made in the 1935 report, the 
Committee on Specifications for Materials has reworded Specifi- 
cation M-904-36 and added two paragraphs describing apparatus 
and procedure for testing for extraneous solids. 

This revised specification is submitted for adoption. 


Interchange Rule No. 66 


Examination of the condition of journal-box packing, bearings 
and wedges of freight cars, where the work had been performed 
as required by Rule 66, notably on equipment built during the 
past two years, indicated that the periodic repacking period could 
be extended without impairing the service. The Committee 
therefore recommends that consideration be given to an exten- 
sion of three months beyond the present requirement of 12 months 
and 15 months. The extended period will then more closely co- 
incide with air-brake cleaning dates, one repacking period equal- 
ing present air-brake cleaning period, and two repacking periods 
equaling one cleaning period for cars equipped with AB brakes. 

There are still member roads and private car lines that use ma- 
terials not meeting the A. A. R. requirements when repacking 
owned cars. It is felt that no further improvement in the hot 
box situation can be expected unless there is a unity of purpose 
upon the part of all car owners to insist upon full compliance 
with the requirements of the rules. 

This Committee is strongly in favor of adding to Interchange 
Rule 3 a requirement that all cars in interchange must have jour- 
nal boxes packed and stenciled in accordance with requirements 
of present Rule 66 and materials used must meet the require- 
ments of the A. A. R. Standards; and respectfully recommend 
that the Arbitration Committee give this their consideration. 

The question of application of new journal bearings in con- 
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nection with change of wheels and axles has been considered by 
the committee and it is recommended that if, in the judgment of 
repairing line, the old journal bearings may be safely re-used on 
the journals of axles applied, charge for new journal bearings 
on such axles is not justified. It is recommended that the Arbi- 
tration Committee give this matter consideration. 


Renovated Journal-Box Packing 


The committee has undertaken a review of present A. A. R. 
requirements for renovated journal-box packing as now con- 
tained in Rule 66, with a view to proposing changes to clarify 
and tighten up on the requirements, establish methods of sam- 
pling, testing and analyzing; and also to consider the advisability 
of proposing specifications for renovated packing. 

К The committee has. по report on locomotive lubrication at this 
ime. 

The report was signed by G. W. Ditmore (chairman), master 
car builder, D. & H.; P. Maddox, superintendent car department, 
С. & O.; Е. Von Bergen, general air-brake, lubrication and car- 
heating engineer, I. C.; H. P. Allstrand, assistant superintendent 
motive power, C. & N. W.; E. L. Johnson, assistant engineer of 
tests, N. Y. C., and J. R. Jackson, engineer of tests, Mo. P. 

Action—The report was accepted. 


Prices for 
Labor nnd Materials 


In order that the rules may currently provide an equitable 
basis for inter-road billing, the committee has continued the 
work of analyzing material, labor and new equipment costs in 
A.A.R. Interchange Rules 101, 107, 111 and 112 of the Freight 
Car Code, and Rules 21 and 22 of the Passenger Car Code, 
with a view of determining and recommending necessary 
changes to be made in the next supplement to the current Code. 


Rute 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1936, quotations from purchasing agents of the 
10 selected railroads, representing 39 per cent of total freight 
car ownership in the United States and Canada, indicating little 
change in material markets as shown by detail recommendations 
for revision under this rule. A slight increase in prices for 
bolts, nuts, forgings, castings, journal bearings, cast-iron wheels 
and axles is recommended, while a slight decrease is shown in 
prices for chain, nails, approved types of draft gears and larger 
Sizes of pipe. 

New Items 69 to 76 inclusive are added, to gravide charge 
for extra heavy pipe fittings. New Item 121-B is added, to 
provide charge for "E" type б\-ш. by 8-іп. swivel-shank 
coupler (excluding swivel butt casting and pin). New Items 
179 and 179-A are added, to provide prices for 34-in. pipe. 

First note following heading "Friction Draft Gears" on page 
173 is modified to establish equitable credit in cases where ap- 
proved type gears are substituted as correct repairs for non- 
approved types, in order that such substitution may not be 
penalized. Three additional types of non-approved draft gears 
are added to Section II of the table. 


Rute 107 


A new note is added to Item 21, to provide additional charge 
for raising and blocking truck and spring plank to apply rivets 
using brake beam supports, when work is performed by this 
method. 

Third note following Item 31, and Item 43, are modified 
to clarify the intent that the operations in question apply in con- 
nection with coupler stop casting rivets as well as bolts. 

Third note following Item 270 is modified to make clear that 
charge for turning wheels may be made for defects which require 
turning, such as thermal cracks, etc., instead of being confined 
only to wheels which do not have full flange contour when 
removed or where fused metal has accumulated on treads. 

First note following Item 281 is modified to restrict total 
charge for repairs by welding of those parts listed under Section 
(1) of Rule 104, to the second-hand allowance provided therein. 

Item 295 is modified to clarify the intent with respect to charge 
for jacking car, when necessary in connection with work charged 
under this item. 


Rute 111 
No modifications are recommended in this rule. 


Rute 112 


No change in settlement prices for destroyed cars is recom- 
mended, due to the small number of cars built during 1935 and 
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the fact that costs reported for hopper cars included a number 
of cars of special light weight design. Other costs reported 
vary but little from prices now listed in this rule. 


PassENGER Rute 21 


A new last paragraph is added to first note following Item 
26, to harmonize with third note following Item 270 of Freight 
Rule 107. 


PASSENGER RuLe 22 


Changes in material prices in a number of items under this 
rule are recommended, based on quotations as of March 1 from 
the purchasing agents of ten representative railroads. 

Item 2 is modified to cover the A.A.R. Standard and Alter- 
nate Standard passenger type brake shoes adopted by letter 
ballot last year. . 

It is the intent of the Committee to investigate labor and ma- 
terial costs again in October and if sufficient change develops, 
necessary revision will be made and inserted in the Rules effect- 
ive January 1, 1937. lu 

The changes recommended in the existing rules were shown 
in detail in the report. К : 

The report was signed by A. E. Calkins (chairman) super- 
intendent of equipment, N. Y. C.; H. H. Harvey (vice-chairman) 
general car foreman, C. B. & Q.; F. J. Dodds, general car in- 
spector, A. T. & S. F.; P. Kass, superintendent car department, 
C. R. I. & P.; O. A. Wallace, supervisor car repairs, A. C. L.; 
T. J. Boring, general foreman, M. C. B. Clearing House, Peun- 
sylvania; J. P. Egan, superintendent car inspection and main- 
tenance, N. Y. N. H. & H.; H. H. Boyd, assistant chie£ motive 
power and rolling stock, Can. Pac.; A. E. Smith, vice-president, 
Union Tank Car Co. and A. H. Gaebler, superintendent car 
department, General American Transportation System. 

Action .—The report was adopted. 


Brakes and Brake Equipment 


The following report is submitted for consideration: 


Braking Ratios for Passenger Cars 


This subject has been discussed with members of the Mechani- 
cal Advisory Committee of the Federal Co-ordinator of Trans- 
portation, the Director, Bureau of Safety, Interstate Commerce 
Commission, and representatives of the Westinghouse and New 
York Air Brake Companies, after which the following con- 
clusions have been reached: . А 

We have agreed that the question of braking ratios for pas- 
senger equipment cars be divided into two separate and distinct 
types of equipment. . 

A—That dealing with conventional passenger equipment cars. 

B—That dealing with specially designed light-weight passen- 
ger equipment cars for and other cars operated in ultra-high 
speed service. | 

For A we recommend as a minimum requirement the present 
standard A. A. R. recommended practice which is a braking ratio 
of 90 per cent of the empty car weight based on 60 lb. brake 
cylinder pressure. . 

For B it is the view of your committee that higher braking 
ratios than specified in A for conventional equipment are neces- 
sary, but in view of the limited knowledge with respect to 
the necessary practical braking ratio requirements for such equip- 
ment it is obvious that data not yet available will be necessary 
before any definite minimum requirement can be established. 

We also recommend that the present braking ratios for pas- 
senger cars as shown on page 7—Sec. E of the Manual, be ad- 
vanced to standard with a revision to the caption inserting the 
word "Conventional" between the words "For" and “Passen- 
ger. 


Braking Ratios for Locomotives 


We have also agreed that these braking ratios be divided into 
two separate and distinct types of locomotives. 

C—That dealing with conventional locomotives. 

D—That dealing with locomotives designed for and other lo- 
comotives operated in ultra-high-speed service. 

For C we recommend the following minimum braking ratios, 
all based on 50 1b. brake cylinder pressure: 


Passenger Freight and Switch 
Drivers | ze ee Fw hee so ROS he 60 per cent 50 per cent 
Trucks: i.e eee y e nels ak 45 per cent 45 per cent 
"Trailer iliis p hr ae wind Dx eis 45 per cent 45 per cent 
Tender: Arr eurae saa cer rne ey 90 per cent 75 per cent 


For D it is the view of your committee that higher braking 
ratios than specified in C for conventional locomotives are neces- 
sary, but in view of the limited knowledge with respect to the 
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necessary practical braking ratio requirements for such locomo- 
tives it is obvious that data not yet available will be necessary 
before any definite minimum can be established. 

We further recommend the following locomotive braking ratios 
be adopted as recommended practice and included in the Manual: 


BRAKING Ratios ror CONVENTIONAL LOCOMOTIVES 
Recommended Practice 


The following minimum braking ratios, all based on 50 Ib. brake cylinder 
pressure: 


Passenger Freight and Switch 
Drivers О. 60 per cent 50 per cent 
Trucks 45 per cent 45 per cent 
Trailer 45 per cent 45 per cent 
Tender 90 per cent 75 per cent 


With reference to Par. B and D. It was the unanimous 
opinion that road tests would be necessary before any definite 
minimum braking ratios could be established for ultra-high speed 
passenger cars and locomotives, and it was decided that the 
committee would request the brake companies to prepare a ten- 
tative program of road tests and assist the sub-committee with 
its final preparation for recommendation. 


Hose Nipples 


Sometime ago this committee conducted an investigation in 
connection with air hose failures, which disclosed that as a 
rule burst hose resulted from manufacturers' defects or dam- 
age to the inner tubing, especially in mounting. 

'The question is now raised as to whether the use of former 
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standard long nipples for 13$-in. air brake hose should be per- 
petuated or if they should be scrapped when hose are remounted 
and the present A. A. R. standard nipple used exclusively. The 
purpose of shortening the nipple and changing the contour at the 
non-threaded end was to minimize damage to hose tubing when 
hose are pulled apart without uncoupling. 

The greater proportion of the above size nipples in service are 
of the present A. A. R. type and we are of the opinion that the 
results to be obtained from the use of the present standard jus- 
tifies their substitution for the former long nipples in remount- 
ing air brake hose and recommend that the railroads consider 
making effective the general use of the present standard short 
nipple. 


Air Brake Defect Card 


Your committee feels that the demand for the defect card 
shown in the Manual does not exist at present and that its use 
has been generally discontinued, therefore, we recommend its re- 
moval from page E-9—1934, and all references thereto. 


Lap-Joint Packing Rings for Triple Valves 


Rule 134 in “Instructions for the Maintenance of Air Brakes 
and Train Air Signal Equipment” provides that main piston 
packing rings removed from the piston must not be re-applied. 
This rule was inaugurated at a time when the old type mitre- 
joint ring was the standard and was to prevent the re-use of 
rings which it was necessary to distort in using them in smaller 
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sized cylinders in order that excessive clearance of the joint did 
not occur. In recent years the air brake companies have devel- 
oped a new type lap-joint ring which has largely supplanted the 
above mentioned type and provision is made in the various sizes 
furnished for suitable clearance at the joint to prevent jamming 
of the ring ends, which resulted with the old type ring in an 
effort to fit the joints close enough to prevent ring leakage. 

The new type ring has a specially designed lap joint which 
provides for considerable clearance at the joint without leakage, 
and within the limits of the permissible joint clearance may be 
re-applied. The air brake companies are now developing a gage 
to determine the suitability of rings of this type for re-applica- 
tion, after which it is our intention to recommend a modification 
of the above mentioned rule in accordance therewith. 


Location of “АВ? Brake Equipment 


Numerous complaints have reached your committee relative to 
damage to "AB" control valves, particularly on house cars, due 
to end gates on trucks protruding under cars when backing up 
for loading and unloading, and hitting the “AB” valve located 
under or adjacent to the door opening. In conjunction with the 
Car Construction Committee arrangements have been made to 
revise Plate 516-A of the supplement to the Manual to provide 
for the "AB" valve being located at least 24 in. from one side 
of the door opening. When the width of the door opening or 
other structural condition makes this impossible, we recommend 
a substantial shield to protect the valve. 


Feci H8 
Ц BRAUN 


Material Malleable Iron or 
Carbon Steel Castings, Grade B 
A.A.R. Specifications 


strut—American Steel Foundries 


Braking Ratio for Light-Weight Freight Cars 


The question of braking ratios for light-weight, high-capacity 
freight cars has been considered by a sub-committee and after 
discussions with the air brake companies and the Mechanical Ad- 
visory Committee to the Federal Co-ordinator of Transportation, 
it was agreed that the tentative recommendations for braking 
ratios of light-weight cars was satisfactory. > | 

In view of this action we recommend the following braking 
ratios for new freight cars: 

“The braking ratio for freight cars equipped with empty-and-load brakes 
shall be not more than 60 per cent of the light weight of car based upon 
50 lb. brake cylinder pressure. 

“The braking ratio of such loaded cars shall be 30 per cent of the 
marked nominal carrying capacity plus the light weight of the car, based 
upon 50 lb. brake cylinder pressure. 

“When the marked nominal carrying capacity of freight cars is more 
than three times the light weight, such cars shall be equipped with an 
approved design of empty and load brake." 


We further recommend that the above requirements be adopted 
as recommended practice and embodied in the Manual. 


Brake Beams 


Maintenance and Inspection of Beams and Attachments.— 
During the past winter numerous complaints have been received 
relative to failures of brake beams, hangers and attachments, 
brake beam supports, bottom rods, etc., which have, in many in- 
stances, resulted in considerable delay and interruption to traffic. 
The unprecedented weather throughout the past winter has, no 
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doubt, aggravated this situation; however, an inspection of these 
items would indicate that roads generally should establish a suit- 
able campaign in inspection and repairs to these devices in order 
that hanger pins, bolts, cotters, keepers and various supporting 
members will be carefully inspected and such corrections made 
as will relieve this situation. 

In many instances improper size and poorly made bolts, pins 
and cotter keys or keepers are found and the lack of their proper 
anchoring by spreading so that they are secure to avoid wear 
and loss. Poor materials and workmanship are common in the 
fabrication of many hangers, pins, safety supports, etc., which 
leads to their rapid failure in service. 

The committee feels that this is of such importance that greater 
care should be exercised and closer inspection given the fabrica- 
tion of all parts comprising the truck foundation brake gear and 
suggests the application of designs and materials which offer the 
greatest security to long life and absence of failure. 

Numerous failures have been traced directly to brake hang- 
ers, pins and materials used in bolts, rivets, etc., which have been 
found badly burned and fractured during manufacture. Close 
observance should be given to the requirements of present Inter- 
change Rules regarding inspection of the above items when re- 
pairs or renewals are made. 

The loop type of brake hanger eliminates the necessity for 
hanger pins, cotter keys or keepers, such as are generally used 
and. we urge the use of this type hanger so far as possible. 

In order that the matter might be brought to the attention of 
the entire membership, the committee has, at the request of the 
General Committee, suggested a circular for general distribution 
and we urge the railroads to observe the recommendations con- 
tained therein in order to alleviate, as far as possible, the trou- 
bles incident to lack of maintenance of foundation brake gear 
upon freight equipment. 

Specifications for Repairs to Brake Beams.—During the early 
part of last year a joint subcommittee representing the Arbitra- 
tion, Car Construction and Brake Equipment Committees, began 
the preparation of specifications for repairs to freight brake 
beams. This joint subcommittee has prepared and submits here- 
with a Specification for Repairs to Freight Equipment Brake 
Beams which, it is felt, will result in a reconditioned beam of 
reasonable satisfactory service life expectancy and which will 
eliminate many failures now experienced as result of second- 
hand brake beam applications. The specification provides for a 
proof test for the individual beam and identification marking as 
a guarantee of repairs in accordance with the provisions of the 
specification and prescribed test. [Specifications which were in- 
cluded in Exhibit A of the report are omitted in the abstract.— 
Eprror.] 

A cost work-up of beams repaired under the new specification, 
based on actual time study, indicates the present secondhand al- 
lowance of 65 per cent of price new, should be increased to 70 
per cent of price new for the specification repaired beam; and 
the average credit value reduced from 30 per cent to 23 per cent 
of price new. 

If the specification is adopted as Standard Practice, it is rec- 
ommended that the Arbitration Committee modify the Inter- 
change Code to provide prices for new beams, for repaired beams 
per Standard Specification and Test and for average credit value 
—in lieu of the present new, secondhand and average credit al- 
lowances. Also, to provide that secondhand beams which have 
not. been reworked, or which have not been repaired and tested 
in accordance with the specification, if applied to foreign cars, 
shall be charged at the average credit allowance. 

The proposed specifications have been approved by the Arbi- 
tration Committee, Committee on Car Construction and Com- 
mittee on Brakes and Brake Equipment, with recommendation 
that same he submitted to letter ballot for adoption as Standard 
Practice, effective January 1, 1937. 

Reversible Brake Beam Struts or Fulerums.—From time to 
time requests have been made for approval of reversible struts 
of various types. Recently the American Steel Foundries sub- 
mitted drawings and description covering a reversible strut suit- 
able for the No. 15 A. A. R. standard brake beam. A strut of 
this character provides for the elimination of one brake beam, 
ie., right or left hand, from the stock of beams necessary to 
carry to take care of repairs to freight equipment and at the 
same time embodies a one-piece strut possessing the strength and 
rigidity common to that of the present standard strut. 

After considering the request of the American Steel Foundries 
for approval of a strut of this type and the advantages which it 
possesses, the committee has given its approval for its use to 
encourage, so far as possible, the standardization of brake beams 
and related parts. 

The report was signed by G. H. Wood (chairman), supervisor 
air brakes, A. T. & S. F.; W. H. Clegg (vice chairman), chief 
inspector air brakes and car heating equipment, Can. Nat.; R. 
E. Baker, general air brake inspector, B. & M.; T. L. Burton, 
air brake engineer, N. Y. C.; M. Purcell, general air brake in- 
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spector, No. Pac.; C. H. Rawlings, general air brake instructor. 
D. & R. G. W.; M. A. Kinney, general master mechanic. C. & 
O.; R. C. Burns, general foreman, Penna.; L. S. Ayer, general 
air brake inspector, So. Pac., and J. P. Stewart, general supe:- 
visor air brakes, Mo. Pac. 


Discussion 


J. W. Burnett, Union Pacific, offered the committee the ex- 
tensive data on the brake performance which has been developed 
from tests of the high-speed trains on that road. This the com- 
mittee was glad to accept. MS 

К. L. Kleine, Pennsylvania, questioned the desirability of pro- 
hibiting the restoration of worn surfaces of brake heads by 
welding, which was the apparent intent of Paragraph (с) o 
Section III of the Specifications for Repairs to Freight Equip- 
ment Brake Beams, in exhibit A of the Committee Report. He 
said that no trouble had been experienced with brake heads of 
malleable iron and steel restored in this way. J. McMullen, Erie, 
was not in favor of the use of welded brake heads except on 
home cars. W. H. Clegg, Canadian National, said that, while 
some welding was good, not all of that done around car depart- 
ments was satisfactory. Considering the price of new brake 
heads, he did not consider the economy was great enough to 
justify permitting the welded brake heads to be used on other 
than system cars. On motion of Mr. Kleine, the paragraph oí 
the Specifications in question was referred back to the commit- 
tee to be revised to specify limits of wear within which welding 
is permissible. 

Action—Subject to the above change, the report was accepted 
and referred to letter ballot. 


Air Conditioning 
and Equipment Lighting 


A comprehensive and detailed series of tables covering air- 
conditioned cars now in service constitutes a major part oí 
the report. The data are classified in four ways: (1) tyues oí 
cars, (2) types and kinds of air-conditioning systems, (3) types 
of motor drive, and (4) capacities of generators with respective 
types of drive. А 

In addition to this, the committee gave particular attention 
to the question of voltage of power supply to railway passenger 
cars. Concerning this subject, the committee offers the following 
for information and guidance for future study: 

“In the past several years there has been a gradual increase 
in general demand for electric power as supplied by the 32-volt 
axle-driven generator and battery equipment on passenger cars. 
Generally speaking, to take care of this situation axle generator 
equipments have been duplicated or have been increased by 
2 to 5 kw. each, and batteries have been increased by 200 amp.-hr. 
to 600 amp.-hr. capacity. 

“With the introduction of electrically operated air-conditioning 
equipment on railway passenger cars using the 32-volt system. 
it has been necessary to either increase the 32-volt axle 
generator from 5 kw. to 10, 15 or 20 kw., and increase the 
battery capacities to 1,000 or more amp.-hr., or install an addi- 
tional 32-volt axle generator and battery of sufficient capacity 
to take care of that load independently of the lighting and 
other auxiliary load. 

"There has been no particular difficulty with the satisfactory 
operation of the so-called 32-volt axle generator equipment and 
battery, but if the extended use and increase in 32-volt generator 
capacity is to be practically met, some other system of higher- 
voltagc generation and power distribution must of necessity 
be considered. 

"The committee feels that the general public is becoming 
more and more accustomed to a high intensity of illumination 
in their homes and places of business, and for this reason expects 
the railroads to provide illumination of comparable intensity 
in their passenger cars. Also, the trend to artistic effects in 
illumination naturally calls for a greater amount of power to 
obtain the effects desired. Therefore, as noted above, there 
seems to be a well founded reason why the demand for power 
will steadily increase. Serious consideration should be given to 
the study of a suitable system of electric power generation and 
distribution that will take care of this phase of passenger equip- 
ment in railway service for some considerable time. Obviously. 
a power generating and distributing system designed to supplant 
the present 32-volt system will be far-reaching and expensive. 
The subject should be approached slowly and deliberately, and the 
situation studied and watched very closely, at least for the next 
year or two. 

"As a matter of preliminary information, there are several 
power and voltage systems which can be used to replace the 
32-volt axle generating system, i.e.: 
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“1—The 64-volt generator system will increase the capacity 
and double the number of cells. Because of the higher voltage, 
the transmission of power with smaller size wires will be possible, 
but this system would probably only take care of the situation 
for a short time under the present rate of increase in the electrical 


oad. 

“2—The 110-volt axle generator system will increase the ca- 
pacity but requires three and one-half times as many cells of 
battery as the 32-volt system, and one and three quarters times 
the number of cells required by the 64-volt system. 

“The 110-volt system requires 55 cells of battery and, therefore, 
the question of weight and battery space under the passenger 
car seems to be a serious handicap. Again, if air conditioning by 
electricity is to be extended, this system would not seem adequate. 

“3—The third system, which would appear at the present 
time to give promise of a more permanent nature, would be 
the centralized independently driven 440-220-volt, three-phase, 
60-cycle generating power plant located at the head end of the 
train, the current transmission being carried to each car by 
means of a three-phase, 220-volt, 60-cycle train line. With 
this 220-volt a.c. system the present 32-volt batteries and lights 
could remain as at present. me changes would possibly have 
to be made, substituting universal type motors for the present 
32-volt fans and other auxiliary equipment, which could be 
operated on either 32-volt d.c. or 32-volt a.c. A small transformer 
could be placed in each car to reduce the 220-volt a.c. to 
32-volt, and a motor-generator set, converter, or rectifier unit 
installed for battery charging from the 220-volt, three-phase line. 

“The 220-volt, three-phase, 60 cycle power generating and 
distribution system will also fit in with the present trend of 
power generation and distribution on streamline trains and Pull- 
man stand-by services. In fact, cars now equipped with the 
220-volt, three-phase stand-by motors, could be operated direct 
from the central plant, eliminating the mechanical drive. 

“Two hundred-twenty-volt, three-phase, 60-cycle power is the 
universal commercial power used and no difficulty would be 
experienced in obtaining stand-by power at practically all 
yards, terminals and lay-over points. А centralized power 
plant and 220-volt system would take care of power require- 
ments indefinitely." 

Plugs and receptacles for making connections to air-conditioned 
cars from outside power sources are not fully interchangeable. 
To correct this condition, the committee has included drawings 
of plugs and receptacles, and it recommends the adoption of 
these as recommended practice. 

The report is signed by W. E. Dunham (chairman), superin- 
tendent car department, C. & N.W.; E. Wanamaker, electrical 
engineer, C.R.I.&P.; A. E. Voigt, car lighting engineer, 
A.T. & S.F.; F. O. Marshall, electrical engineer, Pullman Com- 
pany; P. J. Callahan, supervisor car and locomotive electric 
lighting, B. & M.; O. M. Bixby, assistant engineer, N.Y.C.; I. V. 
Goodman, assistant electrical engineer, Pennsylvania; and G. W. 
Bebout, electrical and shop engineer, C. & O. 

‘Action—The report was accepted and the recommendation 
regarding a plug and receptacle for stand-by power connections 
was ordered submitted to letter ballot. 


Safety Appliances 


Standard specifications covering geared hand brakes, as recom- 
mended by the Committee on Brakes and Brake Equipment, and 
the Committee on Car Construction, were approved for standard 
practice by letter ballot, December 18, 1935, to become effective 
March 1, 1936. 


Automatic Train Line Connectors 


The Joint Committee on Automatic Train Line Connectors of 
the Operating and Mechanical Divisions, at a meeting on Sep- 
tember 10, 1935, unanimously recommended that laboratory tests 
of the two connectors that have given the most satisfactory per- 
formance under the tests conducted to date be continued to 
develop the performance of these devices under snow and ice 
conditions. They also recommended that H. A. Johnson continue 
as Director of this investigation, and that report covering the 
tests of the automatic train line connectors will not be made to 
the member roads of the Association, or to the Interstate Com- 
merce Commission, until after the tests of the two selected de- 
vices, under ice and snow conditions, are completed. 

. A. Johnson reported, under date of April 8, 1936, that 
“The train line connectors which were used in the ice and snow 
tests in the Monon yards have been taken apart and examined 
for the effect of weather and the tests which were run on them. 
Laboratory tests on the oscillating machine were run on the Rob- 
inson ball and funnel and the Johnson type passenger train line 
connectors which have been exposed to weathering conditions 
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since last fall. The tests are now completed and the report is 
being prepared.” 


Metal Running Boards 


Copies of report covering the inspection and tests of metal 
running boards, to which was attached a tabulation covering 
information relative to the weight, cost, maintenance, and life 
of metal running boards, compared with wooden running 
boards, were sent to all members of the General Committee and 
the Committee on Safety Appliances. This report was received 
as information by the General Committee at its meeting on 
November 7, 1935. 

The report was signed by Chairman R. G. Henley, superin- 
tendent motive power, Norfolk & Western; Vice-Chairman F. W. 
Hankins, chief of motive power, Pennsylvania; C. J. Bodemer, 
superintendent machinery, Louisville & Nashville; F. H. Hardin, 
assistant to president, New York Central; J. Purcell, assistant 
to vice-president, Atchison, Topeka & Santa Fe, and J. J. 
Tatum, general superintendent car department, Baltimore & Ohio. 

Action—The report was accepted. 


Specifications for Materials 


The committee during the past year has reviewed a number 
of the specifications and considered comments and criticisms 
submitted by members of the Association or others. 

At the request of the Secretary, this committee has reviewed 
the action taken by the Purchases and Stores Division in stand- 
ardizing tinware, and approves this action. 

1—Specifications M-101-34, Axles, Carbon Steel, for Cars 
and Locomotive Tenders. 

In paragraph on Workmanship, 9 (b), change the last sentence, 
which now reads “The rough turning shall be done with a broad- 
nosed tool so that the surface is free from chatter marks,” to read 

“The rough turning shall be done so that the surface is free 
from objectionable ridges and chatter marks.” 

While this wording is somewhat general it is believed that 
it will take care of some of the objections that have been raised 
to the present wording. 

2—S pecifications M-108-34, Boiler Tubes, Lap-Welded and 
Seamless Steel and Lap-Welded Charcoal Iron. 

The revision of these specifications has been principally to 
bring them into line with other standard specifications and current 
practice, but it also seems desirable to expand the scope so as 
to include electric-resistance-welded tubes which have been put 
into use by a number of railroads. 

3—Specifications M-109-34, Structural Rivet Steel and Struc- 
tural Rivets. 

These specifications have been revised principally to bring the 
tables of dimensions and tolerances into agreement with those of 
the American Standards Association and eliminate the steeple 
headed rivets. 

R 4—Specifications M-110-34, Boiler Rivet Steel and Boiler 
ivets. 

In order to cover the present practice of cold forming and 
normalizing of rivet heads used by certain manufacturers, Par. 
2 (b) has been changed to read as follows: 

“(B) Rivet heads may be hot formed or cold formed and 
normalized.” 

5—Specifications M-111-34, Welded and Seamless Steel Pipe. 

These specifications have been revised to include electric re- 
sistance welded pipe, and provide for test of galvanized pipe. 

6—Specifications M-115-34, Boiler and Firebox Steel for 
Locomotives. 

On account of some misinterpretation of the meaning of the 
carbon range on firebox steel, this has been changed so as to 
eliminate the minimum. 

7—Specifications M-118-34, Coupler and Knuckle Pivot Pins. 

On account of the average of the present carbon range 0.55 
to 0.75 per cent coming above the limit of 0.60 and thereby 
causing an extra classification, the carbon range has been changed 


to read 
“0.52 to 0.67 per cent.” 
8—Specifications M-201-34, Steel Castings. 
The following changes are made in order to clarify the meaning 
of the paragraphs affected. 
Par. 14, in the last sentence insert the word apparently between 
and and suitable, making this read and apparently suitable, etc. 
Par. 15 (a), change the last sentence to read or to the dimen- 
sions predicated by the pattern, etc. 
9—Specifications M-301-34, Iron and Steel Chain. 
M-302-34, Refined Wrought Iron Bars. 
M-304-34, Staybolt Iron, Hollow Rolled. 
M-305-34, Staybolt Iron, Solid. 
M-306-34, Welded Wrought Iron Pipe. 
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In all of the above specifications change the maximum man- 
ganese from 0.05 per cent to read 0.06 per cent. This is in 
accordance with recent discussion with the wrought iron manu- 
facturers and agreement that the present 0.05 per cent maximum 
manganese was unduly restrictive. 

10—S pecifications M-304-34, Staybolt Iron, Hollow Rolled. 

Par. 5, Tension Tests. Add a new Par. (c), reading as 
follows : 

“(c) In calculating the tensile strength, yield point and reduc- 
tion of area, the area of a *$»-in. hole shall be deducted from 
the area of the bar." 

11—Specifications M-305-34, Staybolt Iron, Solid. 

In Par. 5, Tension Tests, insert new paragraphs, (c) and (d), 
reading as follows: 

“(c) For bars % in. down to Ив in. diameter inclusive, а 
minimum elongation of 28 per cent shall be permitted; for bars 
5$ in. and less in diameter, a minimum elongation of 25 per 
cent shall be permitted." 

"(d) For bars over 134 sq. in. in sectional area, the follow- 
ing deductions from the minimum requirements specified in 
Section 5 (a) shall be made for each square inch of nominal 
section above 134 sq. in.: 

Tensile strength—250 1b., but not under 46,000 Ib. per sq. in. 

Reduction of area—3 per cent, but not under 40 per cent. 

12—Specifications M-605-34, Steam and Hot Water Hose. 

On account of the difference in effect between the rack and 
the digester test, Par. 8 (b) has been changed to permit some- 
what greater deterioration in tensile results when the digester 
test is used, as follows: 

"(b) After the steam test, an increase or decrease of not 
more than 40 per cent from the original results will be permitted 
in tensile strength and elongation of tube and cover when the 
rack test is used, and not more than 50 per cent variation when 
the digester test is used." 


Recommendations 


The committee recommended that the above revisions in specifi- 
cations be approved for submission to letter ballot. | 

The report was signed Бу: Е. М. Waring (chairman), engineer 
of tests, Penna.; T. D. Sedwick (vice-chairman), engineer of 
tests, C.R.I. & P.; C. P. VanGundy, engineer of tests, B. &O.; 
Frank Zeleny, engineer of tests, СБ ко Н. С. Burnham, еп- 
gineer of tests, Nor. Pac.; J. C. Ramage, engineer of tests, 
Southern; H. W. Faus, engineer of tests, N.Y.C.; E. E. 
Chapman, engineer of tests, A.T. & S.F.; H. P. Hass, engineer 
of tests, N. Y. N.H. & H.; J. В. Jackson, engineer of tests, Mo. 
Pac.; H. G. Miller, engineer of tests, C.M.St. P. & P. ў 

Action.—The report was accepted and the recommendations 
ordered referred to letter ballot. 


Loading Rules 


As the result of meetings held with shippers and investiga- 
tions conducted during the past year, the committee recom- 
mended changes in the loading rules as shown below. In con- 
nection with the general rules, the suggestion was made to 
eliminate the words in parenthesis, (1 to 19) in the heading on 
page 12 since this is taken care of in the second sentence of 
Rule 1. 
Rute 1 


Change second sentence of Rule 1 to read: 

“Special instructions must be procured from the originating 
carrier for shipments on open top cars not covered in these 
rules, and exacting care must be exercised to see that the de- 
tails in Rules 1 to 21, inclusive, are complied with in connec- 
tion with all loading, except as otherwise specified in this code 
of rules." 

Reason: To include Rule 20 as contained in Supplement No. 
2 and to provide for new Rule 21. 


Rute 3 


Change to read as follows: “Clearance—Side Bearing—Trucks 
must curve freely and the average clearance between side bear- 
ings must not be more than % in. or less than % in. per side 
bearing per truck." 

Reason: To harmonize with the present wording in the Man- 
ual on Page 3, Sec. C, of the 1935 revision. 


Rute 6 


Change to read as follows: 

“Weight of Load (Rule 4), on Bearing Pieces With or With- 
out Sliding Pieces. 

(a) Weight carried on one bearing piece per car should not 
exceed the percentage of stenciled load weight limit, as shown 
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in columns 7 and 8 of Tables No. 18 to 50, inclusive, depenc- 
ing on the class of car as shown in the table. 

(b) Weight carried on top of gondola car sides between body 
bolsters must not exceed one-half of the load limit of car. 
Height of loads on top of gondola car sides, measured from 
top of rail to center of load must not exceed 9 ft. 3 in at 
bearing pieces. Short material underneath load on top of gor- 
dola cars must be equally distributed over car floor, but the 
entire load on wooden underframe cars must not exceed three- 
fourths of the load limit of car. 

(c) Lading on top of gondola cars with wooden sides les: 
than 3 in. thick, or steel gondola cars with sides not sufficiently 
strong to carry load is prohibited. Corner stakes of cars wi: 
drop ends must be suitably reinforced for loads on top «i 
sides, except when especially prepared for the particular lad- 
ing. 

ное: To conform with two new columns in Tables 18 to 


Rute 8 


Change Sec. (d) to read: 

“Provide 4 in. clearance between underside of load and car, for 
loads on two or more cars; also for that portion of loads over- 
hanging idler cars.” 

Reason: To clarify the intent. 


Rute 10 


Change second paragraph Sec. (c) to read: 

“When boards are specified, use at least one 1 in. by 5 in., for 
each pair of stakes for load 12 in. or less above top of car sides, 
and at least two such boards to each pair of stakes for load 
over 12 in. above top of car sides; using three 10-D nails in each 
end of each board." 

Reason: To clarify the intent. 


Rute 14 


Change Sec. (b) to read: 

"Nails treated to increase holding power, preferred. The 
length shall be such as to prevent them being driven through 
sides or ends of cars." 

Reason: To broaden the scope. 


RurE 16 


Change to read as follows: 

"Loads on Опе Car Overhanging One or Both Ends—W idth, 
Height and Length. 

(a) Table 1 shall govern in deciding the maximum width ac- 
cording to length of overhanging loads on single cars. For inter- 
mediate lengths of cars, not listed in this table, the maximum 
length and width of overhanging loads as shown for the next 
longer car shall govern. Determine length of cars by measuring 
to outside face of end sills. The total length of lading must not 
aon the limits as shown in Tables 2 to 17, inclusive—Rule 

(b) The overhang is measured from center of truck to extreme 
end of overhang. For loads over 12 ft. high from top of rail 
to top of load, the given width must be reduced 2 in. for each 
inch in height for that portion of load in excess of 12 ft. 

Table now in Rule 16, should be changed to Table 1, in the 
new book.” 

Reason: To clarify the intent. 


Rute 17 


Change to read as follows: 

“Weight Restrictions for Loads on One Car Overhanging One 
or Both Ends. 

(a) Tables 2 to 17, inclusive, shall govern in deciding the 
maximum weight of loads overhanging one or both ends of a car. 
Long steel, liable to take permanent set by bending must rest 
on sufficient bearing pieces to prevent sagging. 

(b) Allowable weight on cars of intermediate lengths not 
specified in tables, should be obtained by adding one-fourth the 
difference between the weights shown for the next shorter and 
longer car to the weight shown for the shorter car, for each 
six inches more than shown for the shorter car. 

(c) Allowable weights of intermediate lengths of material 
not specified in tables, should be obtained by adding one-fourth 
of the difference in weight shown for next shorter and longer 
length of material, to the weight shown for the shorter length, 
for each six inches more than shown for shorter length 

(d) The length of overhanging pieces may be determined 
by the average length of the pieces in that portion of the load. 

(e) Material, uniform weight throughout and uniform length 
and width of portions overhanging both ends of one car, and not 
supported on sliding pieces, may be loaded to load weight limit 
of car. 

Reason: To economize for shippers. 
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Rute 18 


Change to read as follows: . р 

“Load on Two or Three Cars—Width, Height, Overhang. 
(a) The width of load, distance between bearing-pieces, and 
length of overhang must not exceed the dimensions shown in 
Tables 18 to 50, inclusive, for loads 12 ft. high or less, measured 
from top of rail to top of load. For loads over 12 ft. high from 
top of rail to top of load, the given width must be reduced 
2 in. for each inch in height for that portion of load in excess 
of 12 ít. For loads of uniform width throughout length of 
load, the minimum width “W” is to apply. 

(b) When cars of different lengths are used for the same 
load, the maximum width of load shall be as shown in the 
tables for longest carrying car used. . 

(c) For cars of intermediate lengths not shown in the tables, 
the maximum width of loads on carrying cars must be governed 
by the next longer car shown in the tables. Determine length 
of cars by measuring to outside face of end sills. | 

Note: The above mentioned tables are based on 10 ft. 6 in. 
clearance width limits, 15 deg. curvature, and 3 in. tolerance 
on each side of load." А 

Reason: Reference to coupler ѕрасіп 
account taken care of by new Rule 21. 
provided to eliminate duplicate printing. 

Add sketch “Arrangement of Load on Two or Three Cars, per 
Tables 18 to 50 Inclusive.” MN 

Reason: To make it possible to eliminate sketches shown on 
pages 27, 29, 31, 33, 329 37, 39, 41, 43 and 46. 

Add two columns to Tables 18 to 50, inclusive, to show per- 
centage of permissible load weight. 

Reason: To improve the rule. 


Rute 19 


Both old and new heading, now shown in Supplement No. 2. 
Eliminate old heading, also the wording “Rule changed to 
read as follows:” 


blocks, etc., eliminated 
New paragraph (a) 


New Rute 21 


To read as follows: “Coupler-Preparation of.—Apply coupler 
spacing blocks, per Fig. 3, and make uncoupling mechanism in- 
operative per Fig. 4, when load is carried on one or more cars 
with overhang resting on sliding pieces on idler car, and when 
load is carried оп more than опе car." | 

Reason: To eliminate duplicate printing in other rules and 
figures. 

S The report at this point included recommended changes in 
loading practice as specified in 39 figures, with the usual 
objectives of providing better loading, to save shipper expense, 
economize in printing, etc. These changes applied to Figs. 2, 
3, 4, 6, 9, 30, 47, 48, 70, 81, 85, 86, 87, 96, 115, 131, 136, 137, 
138, 145, 146, 147, 153, 154, 156, 159, 165, 166, 167, 168, 170, 
171, 176, 179, 180, 183, 186, 187, and 188, inclusive. Three 
new figures, namely, Figs. 201, 202 and 203, were added to provide 
for the loading of pulp grinder stones on gondola or flat cars, 
and new Figure 209A, to provide an alternate method of 
loading boxed automobiles on gondola cars.—EDITOR.] . 

The report was signed by Chairman Samuel Lynn, superin- 
tendent rolling stock, Pittsburgh & Lake Erie; Vice-chairman 
E. J. Robertson, superintendent car department, Minneapolis, St. 
Paul & Sault Ste. Marie; R. H. Dyer, general car inspector, 
Norfolk & Western; G. R. Lovejoy, master mechanic, Detroit 
Terminal; T. O. Sechrist, assistant superintendent machinery, 
Louisville & Nashville; C. J. Nelson, superintendent of inter- 
change, Chicago Car Interchange Bureau; H. S. Keppelman, 
superintendent car department, Reading; W. B. Moir, chief car 
inspector, Pennsylvania; J. A. Deppe, assistant superintendent 
car department, Chicago, Milwaukee, St. Paul & Pacific. 


Discussion 


Mr. Lynn, the committee chairman, in presenting the report 
said that the work of the committee during the past year had 
largely been devoted to efforts to reduce the cost to the shipper 
of compliance with the rules. He pointed out the importance to 
the railways of this item of total transportation cost as a factor 
in their competition with other forms of transportation. The 
shippers, he said, are being forced to ask the committee to make 
changes, which formerly they would not have asked, to meet not 
only their own requirements but the requirements of their cus- 
tomers. He cited as an instance the matter of loading sheet 
steel on flat cars because it is cheaper to unload from the flat 
car than from the other types. This, he said, was one of the 
subjects now under consideration by the committee. He pointed 
out that the shippers willingly co-operate with the committee 
and were going to considerable expense to demonstrate the safety 
of proposed changes in methods of loading. Much as the com- 
mittee feels its responsibility in reducing loading costs, he said, 
every member of the committee has constantly before him as the 
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first consideration in its work the necessity for safety. It was 
pointed out that the minimum requirements for securing lumber 
on flat or gondola cars in connection with figure 6 in the com- 
mittee’s report, while this method is an improvement, it still re- 
quires additional fastening in the case of dressed lumber to pre- 
vent it from spilling. C. J. Nelson of the committee said that 
the members were aware of this situation and were convinced 
that it could not be dealt with satisfactorily without additional 
expense to the shipper. He said that experiments with steel 
bands, which are now being made, should be encouraged and 
promised the full co-operation of the committee. 

Action—The report was accepted and the recommendations 
referred to letter ballot. 


Arbitration Committee 


As a result of letter-ballot action in 1933, the coupler manu- 
facturers were directed to scrap their patterns for Type D coupler 
bodies, due to the Type E coupler having been adopted as 
Standard by the Association in 1931 as a distinct improvement 
over Type D coupler. However, the manufacturers continue to 
receive orders for the latter type and, upon suggestions by the 
Committee on Couplers and Draft rs, a new requirement is 
recommended under Rule 3, effective January 1, 1937, prohibiting 
Туре D couplers cast after August 1, 1936, on all cars in inter- 
change. 

A second new requirement is recommended under Rule 3, 
making the defect card receptacle mandatory for cars built new 
or rebuilt on or after January 1, 1937, as a safety measure and 
to facilitate inspection in interchange. The cost is little more 
than for the cardboard used for this purpose and many recom- 
mendations urging the use of the receptacle have been received 
from railroad clubs and car inspectors. 

No further extension in effective date beyond January 1, 1937, 
has been_ recommended for requirement in Freight Rule 3 for 
the A.A.R. Standard draft key retainer, or approved equivalent. 
This recommendation is in the interest of safe operation and has 
the concurrence of the General Committee. o further ex- 
tension in effective dates beyond January 1, 1937, has been 
recommended for requirements in this rule concerning stake 
pockets on flat cars. No requests for extension of these dates 
have been received and the committee feels ample time has 
elapsed to permit compliance. In accordance with 1934 letter 
ballot action, no further extension beyond January 1, 1937, will 
be granted for requirement prohibiting acceptance of Class E-4 
cars from owners. 

In accordance with recommendation by the Committee on 
Brakes and Brake. Equipment, as approved by letter ballot last 
year, recommendations for modification of Rules 19 and 62 are 
submitted, to provide that, effective January 1, 1937, the new 
reinforced-back brake shoe per 1935 specification, must be used 
in repairs to foreign cars to justify bill. 

Upon recommendation by the Joint Subcommittee on Material 
Charge for Secondhand Details, consisting of representatives of 
the Mechanical and Purchases and Stores Divisions, your com- 
mittee has listed fifteen additional items for which charge is 
recommended on basis of 50 per cent of value new, when ap- 
plied, secondhand, in repairs to owner's defects or on authority 
of defect card. It is felt this basis provides an equitable allow- 
ance for such secondhand material. 

. No further extension in effective date beyond January 1, 1937, 
is recommended for the requirement in Passenger Rule 2 which 
provides that cars other than passenger-carrying equipment must 
be equipped with metallic steam-heat connectors. No requests 
for extension of this requirement have been received and it is felt 
sufficient time has elapsed to permit compliance insofar as the 
above cars are concerned. In the case of passenger-carryin, 
equipment, a one-year extension in effective date is recommended. 
. The committee does not feel that any of the modifications 
included in its report necessitate submission to letter ballot, the 
majority of them being routine and covering changes recom- 
mended by the Committee on Car Construction, Committee on 
Couplers and Draft Gears, Committee on Brakes and Brake 
Equipment and the Committee on Tank Cars, extension of effec- 
tive dates of various requirements and changes necessitated by 


‚ letter-ballot action last year. 


The matter of complaints as to failure of secondhand brake 
beams was referred to in the 1935 report, with advice that a speci- 
fication for reclaimed beams had been prepared by a joint sub- 
committee (consisting of members of the Arbitration, Brake 
and Car Construction committees), and that the report of this 
joint subcommittee had been approved, subject to review of 
prices by the Committee on Prices for Labor and Materials and 
approval of the method of repairs by the Committee on Car 
Construction. These recommendations will appear in the 1936 
report of the Committee on Brakes and Brake Equipment. If 
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the specihcation is approved by letter ballot, this committee will 
immediately formulate the necessary changes suggested for the 
Interchange Rules. | ae 

During January, 1932, an investigation of the cost of account- 
ing for car repairs was authorized by the Board of Directors 
of the Association and conducted under the direction of your 
committee. Copy of progress report of this investigation was 
mailed to member roads in July, 1933, and dealt, specifically, 
with the question of establishing central or regional clearing 
houses for the preparation and checking of car repair bills. 
Final report of the Special Subcommittee on Economies in con- 
nection with Cost of Billing for Foreign Freight Car Repairs, 
which also deals with the question of elimination of car repair 
billing, has been submitted and both the report and conclusions 
reached were unanimously approved by the General Committee. 
Copies of this final report were distributed to member lines on 
February 26, 1936. An abstract of same has been prepared and 
is printed as Exhibit B to this report. 

11 recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the committee and, where 
approved, changes have been recommended. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
cranes unless submitted in the form of Arbitration Cases as per 
Rule 123. 


Freight Car Rules 


Коле 3 


The committee recommends that effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1937, be extended to January 1, 1938: н 

Section (a) Paragraph (7)—Axles under 70,000 lb. capacity 


cars. 

Section (b) Paragraph (6)—Brake-beam hangers with eyes 
not formed solid. 

Section (b) Paragraph (8)—Bottom-rod and brake-beam safety 
supports. 

Section (г) Paragraph (3)—Hatch covers to be secured by 
hinges. 

Section (t) Paragraph (8)—Head-block anchorage on tank 


cars. 

Section (t) Paragraph (9)—Wood shims between longitudinal 
anchorage and underframe, on tank cars. 

Section (t) Paragraph (14)—Dome covers secured by hinge or 
chain, on tank cars. } 

Section (t) Paragraph (16)—Class I tank cars prohibited in 
interchange. 

The committee recommends that Paragraph (3) of Section (t) 
of this rule be modified to add excessive corrosion to the condi- 
tions which prevent the substitution of second-hand cast steel 
truck side frames. 

The committee recommends that Paragraph (15) of Section 
(t) of this rule be modified by substituting the term car struc- 
ture for underframe and by replacing the reference to the A.A.R. 
Specification for Class III, Tank Cars, effective May 1, 1917, to 
July 1, 1927, with reference to Specifications for Tank Cars, 
effective March 1, 1931. 

The committee recommends that the first note following 
Paragraph (1) of Section (u) of this rule be modified by adding 
the words or equivalent strength at the end to accord with the 
fact that with the use of Cor-Ten steel the net area of center- 
sill section may be reduced from 21.3 sq. in. to 17 plus sq. in., 
this being in proportion to the characteristics and physical prop- 
erties of the material. 


Rute 4 


The committee recommends that Paragraph (1) of Section 
(h) of this rule be modified as follows: 

Proposed Form—(h) (1) Tank cars. Sheets, heads or domes 
of non-insulated cars, when bent inwardly in excess of 8 in. by 
8 in., or equivalent area, or when bent inwardly in excess of 
ў in. in depth regardless of area; however, dents in heads due 
to present or former head-block anchorage, will be owner's re- 
sponsibility. 

Rute 5 


The committee recommends that the extended time limits of 
second paragraph of this rule, as shown in the 1936 Code, be 
continued until January 1, 1938, because the curtailment in car 
үе results in holding of bad-order cars under present соп- 

itions. 


Rute 17 


The committee recommends that the “remarks” column ref- 
erence to items 26, 28 and 30 appearing in the Knuckle Table in 
Paragraph (2) of Section (c) of this rule be modified in the 
next supplement to make clear that no charge is to he made for 
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the knuckles in these items if applied to Type E couplers and 
that, if the knuckles removed as specified in these items are in 
good condition, secondhand credit must be allowed. 

The committee recommends that a new section (j) be added 
to this rule, effective August 1, 1936, as follows: 

Proposed Form—(j) In the application of brake-beam hang- 
ers, a difference in length of ¥% т. (plus or minus) from that 
standard to car, will be considered as proper repairs. 


Rute 18 


The committee recommends the addition of a new last para- 
graph to this rule, with new Fig. D, as follows: 

In the application of secondhand couplers complete, or second- 
hand coupler bodies, the shank shall not be less than 21 in. is 
length from striking horn to crest of worn surface of butt, nor 
less than 3% in. from pulling (rear) surface of horizontal kex 
4lot to crest of worn surface of butt, established with parallel 
straight edges; otherwise, such body shall be charged at scrap 
value. (See Fig. D following). Coupler bodies having such 
minimum dimensions shall not be removed from cars for these 
defects alone, but if removed for other reasons and are otherwise 
in serviceable condition same shall be credited at secondhand 
value, with no allowance for expense of reclamation. 


Rute 19 


The committee recommends that ninth item listed under this 
rule, covering material that must not be used in making repairs 
to foreign cars, be modified in the next supplement as follows: 

Proposed Form—Piain cast-iron brake shoes must not be used. 
New reinforced-back brake shoes must be used to justify bill. 
Effective January 1, 1937 new reinforced-back brake shoes meet- 
ing requirements of A.A.R. Specification adopted in 1935 must be 
used to justify bill, 


Rute 20 


The committee recommends that second paragraph of this rule 
be modified as follows: 

Proposed Form—When construction of car and trucks pre- 
cludes the common methods of adjusting coupler heights, the ap- 
plication of metal shims between journal boxes and arch bars 
or truck sides, or the riveting or welding of metal shim to 
coupler carrier iron, is permissible. 


Rute 45 


The committee recommends that this rule be modified so that 
instead of applying to center sills bent between bolsters, it will 
apply to one or both metal center sills broken between bolsters 
as well as to one or both center sills bent between bolsters; and 
to make it clear that handling-line responsibility applies to bent 
sills only if subsequently broken under the provisions of Rule 32. 


Rue 49 


The committee recommends that last sentence of Paragraph (a) 
pk; ths rule be modified and included in the next supplement, as 
‘ollows: 

Proposed Form—Where receptacle is used, same should be in 
accordance with A.A.R. Recommended Practice specification. 
applied one per car, preferably located as follows, or at other 
location conveniently accessible, but in no case more than 5 ft. 
6 in. from top of rail. 


Rue 62 


The committee recommends that second paragraph of this rule 
be modified in the next supplement, as follows: 

Proposed Form—No charge shall be made for application of 
separate common nuts unless such nuts are fully tightened, and, 
where applied to journal-box bolts, column bolts or brake- 
hanger bolts, such common nuts must be secured with nut lock 
or lock nut. 

Note—It will be understood that the above provision also ap- 
plies when such bolts are renewed. 


Rute 66 


The committee recommends that Section (g) of this rule be 
modified to show that the conditions of the section apply when 
repacking is due to change of one or more pair of wheels in each 
truck, because present wording is being misconstrued to mean 
that all wheels must be changed to justify the one-half-hour 
labor charge. 


Rue 70 


The committee recommends that Section (c) of this rule be 
modified, effective August 1, 1936, as follows: 

Proposed Form—(c) A.A.R. double-plate shall not be sub- 
stituted for A.A.R. single-plate cast-iron wheels. For the pur- 
pose of this rule a single-plate wheel and a double-plate wheel 
mounted on same axle shall be considered as a pair of double- 
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plate wheels, and charged and credited accordingly. Defect card 
is not required for such improper substitution of wheels. (See 
Rule 98, Section (c-5), for charges and credits). . 
This change is to discourage the substitution of such mixed 
wheels in place of single-plate wheels, in repairs to foreign cars. 


Rute 87 


The committee recommends that the extended time limit of 
first paragraph of this rule, as shown in the 1936 Code, be con- 
tinued to January 1, 1938 


Rute 91 


The committee recommends that the second paragraph of Sec- 
tion (b) and the last sentence of Section (c) be modified to per- 
mit 60 days within which countercharge authority may be is- 
sued, for the reason that the rule should give as much time to 
answer exceptions as it does to take exceptions to a bill. 


Rue 92 


The committee recommends that a new last paragraph be 
added to this rule, to read as follows: 

In the case of leased cars, upon request by owner, such cars 
shall be grouped by initials and consolidated in same monthly bill 
with cars bearing owner's name or initials. However, separate 
statement and totals for each such group need not be furnished. 

There is no objection to rendering bill in this manner, if so 
requested by car owner. However, separate statements and totals 
constitute additional work which should not reasonably be im- 
posed upon repairing line. 


Rue 94 


The committee recommends that the extended time limits of 
first paragraph of this rule, as shown in the 1936 Code, be con- 
tinued until January 1, 1938. 


Rute 98 


The committee recommends that a new note be added follow- 
ing Section (g) of this rule, to read as follows: 

Мон Ја the predetermination of service metal on wrought-steel 
wheels by use of the standard wrought-steel wheel gage, when 
neither wheel is scrap, the amount of metal required to be turned 
off the wheel suffering the greater amount of loss, should ap- 
ply equally to the mate wheel. 


Rute 104 


The committee recommends that Section (a) of this rule be 
modified as follows: 

Proposed Form—(a). Secondhand A.A.R. Type D, Type E, 
swivel shank couplers and couplers having radial butt, or parts 
of same, shall be charged and credited at 75 per cent of value 
new. Credit shall be allowed for all parts of such couplers. 
Secondhand cast-steel coupler yokes of 245%-in. pocket spacing 
and secondhand two key forged coupler yokes, when both types 
are designed for 114-in. by 6-in. horizontal cross keys, shall be 
charged and credited at 75 per cent of value new. 

The committee recommends that the following items be added 
to Section (1) of this rule, to be charged at 50 per cent of 
gross value new, less credit for part removed, when applied, 
secondhand, in repairs to owner’s defects or on authority of 
defect card: 

Air-brake parts as follows: 

Auxiliary reservoir, detachable type (Nos. 2445, 24446), per 
Item 8, Rule 101. 

Auxiliary reservoir, combined type (Nos. 2439, 21838), per 
Item 9, Rule 101. 

Cylinder body, detachable or combined type (Nos. 67928, 
68462), per Item 19, Rule 101. 

, Cylinder, complete, detachable type (with cylinder piston pack- 
ing), Nos. 69817, 69751, per Item 19-B, Rule 101. 

ylinder and reservoir, complete, combined type (with cylin- 
der piston packing), Nos. 69816, 69818, per Item 19-C, Rule 101. 

Triple valve body, complete, old style, W. A. B., per Item 
52, Rule 101. 

Triple valve body, K1 and K2 types, per Item 54, Rule 101. 
РЕ valve, complete, convertible type, per Item 56, Rule 


"n valve, complete K1 or K2 Standard, per Item 57, Rule 


Coupler yokes, except as provided in Section (a). 

Draft arms. 

Draft lugs. 

_ Draft springs, other than those used in connection with fric- 
tion draft gears. 

Metal roofing, including caps. 

Truck-spring caps, pressed steel. (This includes bottom caps, 
often designated as truck-spring seats.) 
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Passenger-Car Rules 
Rute 4 


The committee recommends that the effective date of second 
paragraph of this rule, with reference to equipping all. steel or 
steel underframe cars with cardboards or suitable receptacle 
for the accommodation of defect and joint evidence cards, now 
set at January 1, 1937, be extended to January 1, 1938. 


Коле 7 


The committee recommends that a new Paragraph (3) be 
added to Section (h) of this rule, to read as follows: 

(h) (3) In the application of secondhand couplers complete, 
or secondhand coupler bodies, the shank shall not be less than 
21 in. in length from striking horn to crest of worn surface of 
butt, nor less than 37% in. from pulling (rear) surface of hori- 
zontal key slot to crest of worn surface of butt, established with 
parallel straight edges; otherwise, such body shall be charged at 
scrap value. (See Fig. D of Freight Rule 18.) Coupler bodies 
having such minimum dimensions shall not be removed from cars 
for these defects alone, but if removed for other reasons and 
are otherwise in serviceable condition same shall be credited at 
secondhand value, with no allowance for expense of reclamation. 

The committee recommends the addition of a new Section (m) 
to this rule, to read as follows: 

(m) Refrigerator cars, designed and constructed for passenger- 
train service, must be reweighed and restenciled only by owners 
or their authorized representatives. 


Rute 8 


The committee recommends that a new Item 16 be added to 
Section (a) of this rule covering delivering line defects, to 
read as follows: 

(16) Failure to uncouple steam hose or metallic steam con- 
nectors when uncoupling cars. 


Rule 9 


The committee recommends that Section (e) of this rule be 
modified by substituting for the words cleaning and steaming 
when performed periodically the words periodic sanitary clean- 


ing. 
Rute 21 


The committee recommends that Item (17) of this rule be 
modified by substituting for the words cleaning and steaming 
the words periodic sanitary cleaning. 

The report was signed by: W. H. Flynn (chairman), gen- 
eral superintendent motive power and rolling stock, N.Y.C.; 
C. T. Ripley (vice-chairman), chief mechanical engineer, 
A.T.&S.F.; T. W. Demarest, general superintendent motive 
power, Penna.; T. Beaghen, Jr., superintendent car maintenance, 
Mexican Petroleum Corporation; J. J. Hennessey, assistant su- 
perintendent car department, C.M.St.P.&P.; L. Richardson, me- 
chanical assistant to vice-president and general manager, B.&M.; 
G. E. McCoy, assistant general superintendent car equipment, 
Can. Natl.; M. F. Covert, general superintendent of equipment, 
refrigerator car division, General American Tank Car Cor- 
poration. 

In the presentation of this report the committee proposed cer- 
tain supplementary recommendations to Rules 3 and 36, cover- 
ing the use of advertising on refrigerator cars and the use of 
the shipper's name and location on commodity and unloading 
cards, the latter being beneficial and permissible. The com- 
mittee said, however, that the use of printing on red background 
should be confined exclusively to cards used in connection with 
explosive and other dangerous articles as required by the Inter- 
state Commerce Commission regulations. 

Action.—The report was adopted. 


Economies in Cost of Billing for 
Foreign Freight-Car Repairs* 


As instructed, your committee has made investigation of the 
cost of billing for foreign freight-car repairs, has considered 
the economies of handling this billing through a central clear- 
ing bureau, or regional clearing bureaus, as well as the mat- 
ter of discontinuing billing for foreign freight-car repairs be- 
tween railroads and discontinuing such billing entirely for all 
foreign freight-car repairs. 


Central or Regional Clearing Bureaus 
The survey made on the performance of December, 1932, in- 


* This is a summary of the September, 1935, report of the sub-committee 
referred to as Exhibit B of the report of the Arbitration Committee. 
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dicated that the establishment of a central billing bureau would 
bring about immediate economies amounting to approximately 
$15,000 per year, and that these economies would eventually 
be increased to approximately $60,000 per year. 

The survey made on the performance of December, 1934, 
indicates that the establishment of a central billing bureau at 
the present time would show a payroll loss at first of approxi- 
mately $46,000 and that eventually this loss would be converted 
into a saving of $3,000 per year. 

This difference is brought about by decreased costs reported 
in handling the billing, due to increased efficiency, improved 
methods and economies effected since the promulgation of the 
1932 report and the adoption of recommendations contained 
therein. 

The cost of preparing outgoing bills for December, 1934, 
fluctuated from $16.96 to $111.64 per $1,000 billed, the gen- 
eral weighted average being $3077; and costs of checking and 
handling incoming bills varied from $4.51 to $35.07 per $1,000 
paid, the general weighted average being $11.23. The com- 
mittee feels it is probable that further economies could be ef- 
fected by roads showing a high cost of billing. | 

From the foregoing it will be obvious that there is no econ- 
omy in the establishment of a central billing bureau. On the 
other hand, such an organization would have some distinct 
disadvantages : 

1—Car owner would have no means of: 

(a) Locating responsibility for wrong repairs made to his equipment. 

(b) Detecting roads making a practice of specializing in certain items 
of repairs, which may be done only by analysis of bills. 

(c) Checking for guaranteed wheels and other guaranteed parts removed 
from his equipment on foreign lines. 

(d) Checking items of repairs for so-called duplicate and time limit 
charges, such as renewal of journal bearings, periodic repacking of journal 
boxes, cleaning of air brakes, renewal of wheels and relightweighing of 
equipment. 

(e) Checking car repair bills with the correspondence in cases of cars 
reported to owner for disposition under Rule 120 (owner's defects), ex- 
tensively damaged cars sent home on defect cards, wreck truck applica- 
tions, fire damage insurance reports or claims, and material ordered from 
car owner under Rule 122. All these features are directly associated 
with car repair billing. 

(f) Checking, investigating and controlling practices at own shops 
through studies of accumulated billing repair cards, covering extent and 
character of repairs made to foreign cars and, also, the studying of 
charges tendered. where complaints from car owners may be received as 
to cost of repairs billed per car day, or per one thousand miles operated. 

(g) Checking cost of maintenance and/or failures of certain devices 
on system cars, such as certain types of roofs, doors, coupler attachments, 
draft gears, auto loading devices, wheels, etc. 


2—The impracticability of the central billing bureau check- 
ing accident reports of individual railroads for the purpose of 
preventing unfair usage items being billed against car owner. 


Elimin ation of All Billing for Freight-Car Repair 


The committee has considered a deduction from the per diem 
and mileage rate allowances, in order to eliminate all billing. 
This would effect a saving of $619,680 per year. Dividing 
this amount among the 2,500,000 freight cars owned by rail- 
roads and private lines, the average cost of billing would be 
approximately 25 cents per car per year. 

Offsetting the above expense, elimination of billing for re- 
pairs to foreign freight cars would have the following distinct 
disadvantages : 

1—Although car users would, to compensate for expense of 
repairs to foreign cars, retain a portion of the per diem and 
mileage allowances therefor, unless a method were devised to 
check expenditures of individual roads, the urge of the user 
to conserve as much as possible of the said allowances would 
undoubtedly lead to his neglecting to perform his fair share 
of foreign freight-car maintenance to the detriment of such 
equipment. 

2—This neglect of repairs to foreign cars would first become 
apparent at interchange points and result in a general tighten- 
ing up of inspection. That, in turn, would retard the move- 
ment of cars in interchange, and to properly protect receiv- 
ing lines against the delivery of under-maintained cars, it would, 
without question, be necessary to substantially increase the force 
of inspectors at interchange points. 

3—The same urge by car owners (including private car 
lines) to neglect repairs to their own cars about to be de- 
livered in interchange, would assert itself. 

4—This incentive to neglect repairs to loaded cars would 
increase transfers, switching expense, detention enroute and con- 
sequent damage claims. 

5—Саг owners would have no means of checking responsi- 
bility for failure of repairing line to maintain owner's stand- 
ards and A. A. R. requirements. 

6—The use of inferior material in repairing foreign cars, 
would result in more frequent shopping of cars, increased main- 
tenance, failure of cars enroute and, consequently, increase in 
train detentions. 

7—Switching and terminal lines which do not participate in 
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per diem or the mileage rates would have no means of clear- 
ing their car repair expense. 

%—Difficulty in arranging settlement for destroyed cars, or 
for extensively damaged cars which handling line may desire 
to return to owner on account of not having proper material or 
facilities to make repairs, or for other reasons. 

9—Study was made of one member road during the month 
of March, 1935, as to cost of repairs per car, per day, spert 
on foreign cars of fifty different ownerships. Likewise, the 
cost per car, per day, spent on same fifty railroads to this mez- 
ber's cars while on their lines. Also, the amount expended 
by the same member railroad per car, per mile, on repair: 
to cars belonging to thirty private lines. The cost of repairs 
to the cars of the fifty different ownerships ranged from $.3535 
to $.0379 per car, per day. Іп the case of the thirty privat: 
lines, from $.00623 to $.00078 per car, per mile. Conversely, 
the cost of repairs to this member's cars on the fifty foreiz: 
lines, ranged from $1.375 to $.0314 per car, per day. These are 
wide variations and it must be obvious that unless there were 
inaugurated and made effective, some system whereby each in- 
dividual railroad would be obliged to assume its fair proportion 
of foreign car repairs, the retention of an allowance from 
the per diem and mileage rates for this purpose would react 
to the benefit of some roads and to the detriment of other: 
In other words, such an arrangement would be grossly in- 
equitable. 

In order to take care of the disadvantages enumerated above. 
it would be necessary to provide new or revised methods and 
rules to govern the condition of and repairs to freight cars for 
the interchange of traffic, involving additional expense, in the 
treatment of which three important considerations were Кер: 
in mind: First, the interchange of cars must be in accordance 
with the safety appliance law. Second, the elimination of this 
billing must in no way affect the physical condition of cars ir- 
terchanged from a safety standpoint. Third, the movement of 
cars in interchange must not be slowed up. 


Summary of Additional Expenses 


Summarizing the estimates to remedy, as far as practicable, 
the nine major disadvantages listed, we have the following ad- 
ditional expenses: 

Disadvantages 1, 2, 3, 8 and 9.................... 
Disadvantage 4— 


Transferring loads (minimum)...$1,250,000.00 
Loss and damage (minimum)... 100,000.00 


$565,553.60 per year 


1,350,000.00 per year 
Disadvantage 5—No estimate. 

Disadvantage 6—No estimate. 

Disadvantage 7—Clerical force for switching and 


terminal lines. corel id eere e erp das ayers Hae ese 21,707.00 per year 


$1,937,260.60 per year 


It is probable that the additional expenses due to Disadvan- 
tages 5 and 6 would increase the above total to at least $2.000.- 
000 per year. The committee feels that these estimates of ad- 
ditional expenditures which the elimination of billing would 
necessitate, are conservative. 


Elimination of Billing for Repairs to Foreign 
Freight Cars as Between Railroads Only 


According to the survey made of the December, 1934, per- 
formance, 33.9 per cent of the total bills rendered was for priv- 
ate line accounts ($2,119,748.66 total, $718,748.18 for bills against 
private cars). 33.9 per cent of $36,339, which is the total 
saving per month for bills rendered if all billing were elimi- 
nated, is $12,318.92. Also with reference to incoming bills: 
2.79 per cent of the total bills received was for private line 
accounts ($1,551,242.49 total, $43,299.34 for bills against pri- 
vate cars). 2.79 per cent of $13,233.65, which is the total 
saving per month for bills received if all billing were elimi- 
nated, is $369.22. Then $12,318.92 plus $369.22 equals $12,- 
688.14, the total amount of saving by billing elimination, at- 
tributable to private cars, on the theory that the cost of bill- 
ing as between privately owned cars and railroad owned cars 
is directly proportional to the amount of the bills. 

As this calculation is based upon 96 per cent и the car own- 
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ership, 100 per cent would be $12,688.14 times x equals $13.- 


216.81 per month or $158,601.72 per year. 

Then $619,680.00 (total savings per year by all billing elimi- 
nation) minus $158,601.72, equals $461,078.28 the savings per 
year if billing for railroad owned cars only were eliminated. 
This is 74.4 per cent of the total of $619,680. On the assump- 
tion that the cost of the major disadvantages, $2,000,000 per 
annum, are apportioned on this same basis, then if billing be- 
tween railroads only were eliminated, these major disadvantages 
would cost 74.4 per cent of $2,000,000 or $1,488,000 to pro- 
duce the saving of $461,078.28. 
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Conclusions and Recommendations 


In view of the fact that but $461,078.28 per year would be 
saved by eliminating billing between railroads, as compared with 
the minimum additional expense of $1,488,000 per year which 
would be necessary, and, furthermore, that but $619,680 per 
year would be saved by all billing elimination, as compared with 
the minimum annual additional expense of $2,000,000, it is the 
recommendation of your committee that billing for foreign 
freight-car repairs be continued. A 

The members of the Subcommittee on Economies in Connec- 
tion with Cost of Billing for Foreign Freight Car Repairs, 
which prepared this report are: . R. McMunn, chairman; 
J. E. O'Brien; J. E. Mehan; C. J. Hayes and T. J. Boring. 


Couplers and Draít Gears 


Draft Gears 


Approval Tests.—No additional certificates of approval have 
been granted during the past year. An application has been re- 
ceived for approval of a new type of gear, specimens of which 
have been obtained and are undergoing tests in the A. A. R. 
laboratory at Purdue University. The total number of certified 
gears, therefore, is still nine, as listed in the latest issue of the 
Code of Interchange Rules. 

Other Laboratory W'ork.—The testing laboratory has been en- 
gaged on a wide variety of work, including periodic check tests 
of non-harmonic springs and special trucks for the Car Con- 
struction Committee, tests designed to establish a basis for im- 
provement in specification requirements for draít gears, and 
commercial tests of draft gears and springs. 

Obsolete Gears.—The sub-committee is continuing to co-operate 
with the Committee on Prices for Labor and Materials in an 
effort to relegate to the obsolete class as rapidly as practicable 
the older and less efficient types of gears. 

Standard Draft Gear.—This subject has received continued 
consideration. For the reasons set forth in last year's report, 
one standard draft gear is considered desirable but not essential, 
especially at this stage of development. It is probable, however, 
that within the next year the subcommittee will recommend 
adoption of requirements providing for complete physical inter- 
changeability of approved freight car draft gears, including 
standardization of supports and guides for the gear. 

Application of Non-Approved Gears.—It was found that one 
car owner was applying a non-approved type of draft gear to a 
lot of new cars. The secretary of the Association called the 
attention of the owner to Par. (1), Sec. (d) of Interchange 
Rule 3, which requires the application of certified gears, and the 
road promptly discontinued further applications and arranged 
to remove all the non-approved gears already applied and sub- 
stitute certified gears. 

Marking of Certified Gears.—A misunderstanding has arisen 
with respect to the proper marking of certified gears. All cer- 
tificates of approval now in force have been issued under the 
1931 specifications and, for this reason. most manufacturers have 
continued to mark their gears "A. A. R.-31," notwithstanding the 
fact that the present standard specifications are dated 1934. One 
manufacturer, however, changed the marking on his certified 
gear to "A. A. R.-34," when the new specifications were issued. 
The sub-committee has decided, inasmuch as the present specifi- 
cations are dated 1934, all certified gears should be so marked. 
In the future, whenever changes are made in the specifications 
so as to require a new printing, with a corresponding change in 
date, the sub-committee will advise the secretary whether or not 
the change will necessitate any action on the part of the manu- 
facturers of approved gears other than to change the marking. 
The secretary, in turn, will notify the manufacturers so that the 
marking at all times will agree with the latest issue of the speci- 
fications. 

Revision of Specifications—It is recommended that the present 
Standard Specifications for Approved Draft Gears for Freight 
Service, M-901-34, be revised as follows: 

(a) Change Par. 11, Appendix A, to read: 

“11. If a manufacturer desires to make any change in a draft gear 
he is marketing under a certificate of approval, he shall advise the secre- 
tary of the Mechanical Division. furnishing full information as to the 
nature of the proposed change and the objects expected to be accomplished 
thereby. This provision is intended to cover such changes as methods of 
assembling parts, methods of gaging parts or assemblies, methods of con- 


ditioning assembled gears, changes in metallurgy or physical characteristics 
of parts, and changes in design of parts, regardless of whether the adop- 
tion of these changes would result in changes in the drawings or specifi- 
cations covering the parts or assemblies. If a new issue of a drawing 
ог specification is made for the purpose of clarifying or correcting it, 
notice shall also be given to the secretary. The Draft Gear Committee 
will decide in each case what action is to be taken on these changes 
and, in the event they are approved, will arrange to have the records 
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accompanying the certificate of approval changed so that these will be 
up-to-date at all times.” 


The purpose of this change is to clarify the present wording, 
which apparently has been misunderstood by some manufacturers. 

(b) Change Par. 13, Appendix A, to read: 

"13. On or before January 5th of each year the secretary of the 
Mechanical Division will canvass the manufacturers of approved draft 
gears to determine whether the record drawings and specifications of 
each approved draft gear are up-to-date. For the benefit of members of 
the Association of American Railroads a separate list of approved gears 
will be shown in the Interchange Rules." 


Adoption of this change will place the regulations in line with 
what experience has shown to be the best method of handling 
these details. For convenience in making the yearly canvass, a 
form of questionnaire will be prepared for submission to each 
manufacturer. 

(c) Add new Par. 16, to Appendix A, to read: 


“16. When a certificate of approval is issued for a draft gear for 
which the committee does not have any previous record of service per- 
formance, this certificate shall be conditional until the service perform- 
ance of the gear shall have been investigated. In order to facilitate this 
investigation, the manufacturers shall notify the secretary of the Mechan- 
ical Division of all sales of the gear during the period while the certificate 
is conditional. The Draft Gear Committee will arrange to supervise the 
original installation of a limited number of these gears and, aíter the ex- 
Piration of a two-year service period, their condition will be checked in 
order to determine whether the conditional restrictions on the certificate 
may be removed." 


Adoption of paragraph is recommended in order to make a dis- 
tinction between gears known to give satisfactory performance 
and gears of an entirely new type which have no service record. 
Indications are that there will be no more applications for ap- 
proval of service-tricd gears, but that there will be applications 
for approval of new types of gears. 

The sub-committee report on draft gears was signed by H. W. 
Faus, chairman; H. W. Coddington, H. I. Garcelon, L. H. 
Schlatter and W. Bohnstengel. 


Type E Couplers 


Methods Followed in Maintaining Quality and Interchange- 
ability.—The Type E coupler has been in service long enough to 
obtain some service experience with it. In this connection it 
should be of interest to describe briefly the methods followed in 
order to maintain uniform high quality and strict interchange- 
ability. The Mechanical Committee of the Coupler Manufac- 
turers arranges with each manufacturer, two or three times each 
year, to submit for checking a complete coupler representing the 
current average production. 

Each group of representative couplers submitted is inspected 
and completely gaged. This is followed by an interchange of 
knuckles, where each manufacturer’s knuckle is applied and oper- 
ated in all couplers. Next follows a miscellaneous interchange 
р parts with no two parts of the same manufacture їп any one 

ar. 

Results are tabulated on prepared forms, analyzed by each 
manufacturer and any adjustments made which may seem nec- 
essary. 

Each group of couplers is then subjected to a physical test, 
usually a static tensile test or a dynamic compression (strike) 
test. These results are also tabulated. 

This practice of periodic inspection and testing of couplers 


by welding, Teo maximam 
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Fig. 1—Proposed method of reclaiming worn A.A.R. Standard E and 
Type D coupler swivel shanks 


291 


was instituted soon after the Type D coupler was adopted in 
1916, and has been continued ever since. 

Since adoption of the Type E coupler in 1931, there have been 
five groups of representative couplers submitted to the Mechan- 
ical Committee of the Coupler Manufacturers. Four groups 
were subjected to static tensile tests and one to a dynamic com- 
pression (strike) test. In one of the tensile test groups the 
couplers were provided with alternate standard swivel shanks 
and included representative swivel yokes. The couplers in all 
other groups were provided with standard rigid shanks. 

(Tables giving test results which were included in the report 
have been omitted.—Epiron.] 

Top-Lock-Lifter Hole Caps—Application—Some roads have 
reported that the cap used to close the top-lock-lifter hole in 
Type E bottom-operated couplers did not effectively close this 
opening. Investigation developed this to be due to workmen 
having failed to apply the cap in the proper manner. The cap 
has a convex surface which must be flattened down with a ham- 
mer in order to spread the inside nibs against the side of the 
lock lifter hole. If this practice is observed there should be no 
occasion for complaint about the caps not effectively closing the 
opening. 

Bottom Rotary Lever.—It has been observed in the operation 
of some earlier Type E bottom-operated couplers that the rotary 
lever would, in the process of rotating, cant in such a manner as 
to produce abnormal friction between the lever and the surface 
upon or against which it rotates. This has been corrected and 
a new design presented for approval. This improvement has 
been approved by the Coupler Committee and bottom-operated 
type E couplers now produced have this new rotary lever. 


Inspection and Maintenance of Draft Gears 


In 1934, the committee presented a recommended practice for 
inspection and maintenance of draft gears and attachments by 
car owners. These recommendations were adopted and a number 
of roads have been conforming to this method which has re- 
sulted in a marked improvement in reducing free slack. The 
process on some other lines has not been followed so closely and 
the committee is urgently stressing the importance of all roads 
complying with this method of reducing unresisted slack. It 
has been suggested that observance of this recommended prac- 
tice be made mandatory and at the same time provide for the 
attention being given on other than owned cars and setting up of 
interchange price for the operation. The committee is hoping 
to avoid such an alternative and, therefore, is urging the mem- 
bership to institute the practice of reducing unresisted slack in 
draft gears and attachments as recommended, and shown on page 
141, Sec. L of the Manual. 


Type D Coupler Bodies—Discontinuing Use 
In 1935 attention was directed to the action taken by the As- 
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Fig. 2—Proposed gage for checking A.A.R. Standard E and Type D 
coupler swivel shanks after reclamation 
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sociation authorizing coupler manufacturers to dispose of pat- 
terns, core boxes, etc., relating to the production of Type D 
coupler bodies. 

In order to protect in interchange the interest of roads using 
the standard E coupler, the committee recommended that the Ar- 
bitration Committee revise Rule 101 so that after January !, 
1936, a new Type D coupler body can only be applied to a foreign 
car at second-hand value. This rule has been effective since the 
first of the year, but the record of coupler sales indicate that it 
has not had any retarding influence upon the demand and pro- 
duction of Type D couplers in some territories. It is, therefore, 
recommended that Interchange Rule 3 be revised to read as fol- 
ows: 


: „(10 Coupler, Type D, cast after August 1, 1936, prohibited, effec: 
ive January 1, 1937, on all cars. In interchange.” 


Reclamation of Swivel-Shank Couplers 


. Consideration has been given to methods to be recommended 
in the reclamation of swivel-shank couplers to compensate for 
wear between buffing surfaces. This study has involved the 
inspection of a large number of swivel-shank couplers removed 
from service. A limited number of swivel-butt castings and 


Fig. 3—Permissible substitute—Universal draft-key retainer—Universal 
Draft Cear Attachment Company 


swivel pins have also been inspected, but no vertical-plane yokes 
were available for this study. Consideration has also been given 
to inspections made of swivel-shank couplers, swivel-butt cast- 
ings, vertical-plane swivel yokes and swivel pins still in service. 
As a result the committee recommends that the following prac- 
tices be observed in the reclamation of swivel-shank couplers : 


1. A.A.R. standard E and Type-D couplers having swivel shanks be 


ALWAYS BE APPLIED 70 KEY WITH 


OPEN END TOWARD STRIKING 
CASTING OR ENP OF CAR 


Fig. 4—Permissible substitute—Surelox draft-key retainer—Western 
Railway Equipment Company 
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subject to reclamation when the free slack in the swivel joint has increased 
о in. 

2. Reclamation of swivel-shank couplers as covered in Item 1 be ас. 
complished by building up, by electric or acetylene welding, the ends of 
the shank loops and the top and bottom front buffing shoulders of the 
shank an amount equal to a new coupler maximum size. Fig. 1 shows the 
locations where this building up process is recommended, and Fig. 2 the 
general design and important gaging dimensions of a suitable gage recom- 
mended for this reclamation purpose. : 

3. Coupler bodies that have been reclaimed in accordance with Item 
2 must be reannealed before being returned to service. : 

. *. The difficulty of satisfactorily performing any reclamation opera- 
tions on swivel pins, swivel-butt castings and swivel yokes, so far as 
the swiveling feature 1s concerned, indicates that it will be better to replace 
these items with new parts when too badly worn for further service. 


This subject is to be given further consideration with the idea 


of keeping abreast of developments that might affect the recla- 
mation practices above recommended. 


Tight-Lock Couplers 


Considerable interest has been expressed by roads anticipating 
modern passenger car construction with reference to tight-lock 
couplers. The coupler manufacturers have been doing some in- 
dividual development along this line and your committee has 
requested them to give this subject their joint consideration 
toward finally recommending a reduced-contour-clearance coupler 


d ever 
Fig. 5—Permissible substitute draft key retainer—N. & W. 


or a tight-lock coupler embodying those features of design that 
may be necessary to provide the simplest and best arrangement 
of one such coupler development. A sub-committee is working 
with the manufacturers in connection with the development of 
the tight-lock coupler and it is anticipated that a design that will 
meet requirements will soon be presented. 


Draft Key Retainer—A. A. R. Standard Approved 
Equivalent 


Interchange Rule 3—Item 3, reads as follows: 


*(3) Draft Key Retainer, A.A.R. Standard, or approved equivalent, 
or A.A.R. Alternate Standard one-inch diameter hair pin type, required 
on all cars (equipped with horizontal draft keys) built new or rebuilt 
on or after March 1, 1929. Effective January 1, 1937, 
quirement will also apply to all cars built prior to March 1, 

rom owners.” 


the foregoing re- 
1929. 


Your committee has been asked to emphasize the importance 
of providing proper draft key retainers on account of several 
serious accidents having occurred due to couplers pulling out 
after losing the draft key as a result of non-standard draft key 
retaining devices. There are two types of standard draft key 
retaining devices shown in the Manual. The T-pin type is shown 
on Plate C-28-B, and l-in. hair pin type on Plate C-28-C. 

There have also been recognized as permissible substitutes for 
ue о standard retainers the three devices shown in Figs. 3, 

and 5. 

. With these various inexpensive devices available for applica- 
tion, and as a safeguard against accidents that have occurred 
where standard devices were not used, your committee recom- 
mends that the date for all cars offered in interchange to be so 
equipped be not extended beyond the present published date of 
January 1, 1937. 

The report was signed by R. L. Kleine (chairman), assistant 
chief motive power, Penna.; H. W. Coddington (vice-chair- 
man), engineer of tests, N. & W.; C. P. Van Gundy, engineer of 
tests, B. & O.; C. J. Scudder, superintendent motive power and 
equipment, D., L. & W.; Samuel Lynn, superintendent rolling 
stock, P. & L. E.; L. P. Michael, chief mechanical engineer, 
5 & N. W.; C. T. Ripley, chief mechanical engineer, A., T. & 


In presenting the section of the report on couplers, the com- 
mittee added a recommendation for the modification of the top 
lock lifter on the Type D couplers to extend the anti-creep 
Shoulder and suggested that the modified lifter be known as 
the Number 3 type. It further recommended that the Number 
2 lifters have the anti-creep shoulder extended by application of 
welding, so that it may conform to the Number 3. This is to 
Overcome the uncoupling in service, presumably due to the anti- 
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creep feature of the top lock lifter not preventing the upward 
creeping of the lock. Sketches of the lock lifters and gages 
suitable for governing these changes in them will be included in 
the supplement attached to the letter ballot on the report. 

Action —The report was accepted and the recommendations 
referred to letter ballot. 


Car Construction 


The report of the Committee on Car Construction covered a 
variety of subjects, many of which had been assigned to sub- 
committees. For certain portions of the report, particularly 
where progress only was recorded, this abstract has been lim- 
ited to a concise summary of the committee's work and its sug- 
gestions accompanying the report as Appendix A covering alter- 
nate designs for standard hopper cars. 


Designs of Standard Cars 


The report last year outlined the fundamental principles of 
the program submitted to and approved by the Mechanical Divi- 
sion in 1932, under which your committee since has been co- 
operating with the Design Committee of the American Railway 
Car Institute on production of designs for the principal types 
of freight equipment cars which represented the latest state of 
the art for weight, cost, construction, strength and general 
utility, in order that any road might adopt these designs and 
construct thereto their cars of the types produced. 

These designs necessarily are based on the use of non-experi- 
mental materials and methods of construction. Further progress 
in the direction of light-weight alloy steel designs is not inter- 
fered with or retarded, however, because the fundamental char- 
acteristics thus established may be effectively and advantageously 
utilized thereon, this being exemplified by the fact that various 
builders have proceeded accordingly on new designs of light- 
weight alloy steel cars which have been constructed for test 
or interchange service. 

It seems necessary, however, to repeat the following para- 
graph from the 1935 report: 

Whether or not full advantages are to be derived from progressive 
standardization of freight equipment depends largely, if not almost en- 
tirely, on the attitude and the position taken from this time on by the 

R. in the matter of building the standard designs or the still lighter 
weight units in high-tensile steels or other materials based thereon when 
cars of these types are required. 

It is not our purpose again to discuss the advantages of freight- 
car standardization or the soundness of the 1932 program, first, 
because this is a subject which all member roads now should 
be thoroughly familiar with, and second, for the reason that 
the efficiency and the economic value of the standard steel- 
sheathed wood-lined box car from the standpoints of “weight, 
cost, construction, strength and general utility” have been proved 
through extensometer, deflectometer and impact tests and finally, 
by the severe service test on the C. & O. to an extent never 
before undertaken or approached. It is a significant fact, how- 
ever, that this steel-sheathed design is the first car to be adopted 
as Standard by the present A. A. R. or any of its predecessors. 

e member roads not only have supported the standard car 
principle by voting in the affirmative on the designs presented 
but have taken advantage of this work by ordering thereto new 
cars constructed. On the other hand, certain roads have pro- 
ceeded independently as in the past, while in other cases those 
requiring new cars have incorporated in their own designs cer- 
tain A. A. R. features such as the new standard center-sill sec- 
tion, bolster center filler casting, truck center-plate height and 
hopper and door construction, thus giving practical recognition 
to the fact that at least these features are preferred to their own. 

In order to present an up-to-date picture of the situation with 
reference to the extent to which the A. A. R. standard designs 
have been utilized, or if preferred, the extent to which non- 
standard cars have been built, and keeping in mind the fact 
that the box car was submitted in 1932 and the 50- and 70-ton 
hoppers in 1935, the following summary is given, which, 
although not complete in all details, is substantially correct. 

(Note: Summary of standard designs appears on page 294— 
Eprron.) 


It is not the function of your committee to promote or defend 
a procedure advocated by the A. A. R. executives and approved 
by the Mechanical Division other than to carry out instructions, 
and we now say that through the skill and co-operation of the 
A. R. C. I. Design Committee and the efforts of the Car Con- 
struction Committee, to date this has been done. The regular 
work of your committee, however, is becoming more voluminous, 
diversified and difficult, largely because of the extended activities 
of the new A. A. R., together with the period of transition and 
rapid change through which the railroad transportation industry 
now is passing. It appears, therefore, that we might better 
devote all available time and energy to current problems exclu- 
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Extent to Which Standard Designs Have Been Utilized 


Box anp Auto Box Овревер Durinc 1934 


No. of 
Item Design cars 
1—A. A. В. {(һгочдһош...................................... 1,750 

2—A. A. К. except former standard center sill, but with the 
254 -іп. center-plate Һһеїїһї............................... 1,550 
3—Former А. А. К. tentative Чезїп.......................... . 250 
4— Not A. А. Нусаа basins few alae mre ex E c PAR 6,252 
5— Miscellaneous and not їпуезНкайеЧй.......................... 12 
Total vanes sre eve Sev ROR ee REA p4o X SEIS bibs 9,814 

Hopper Cars OmpeRED During 1934 

6—Conforming closely to A. A. R. standard then in process of 
ееп, (uuo e rante i ea Saisie о plese RTL E 8,500 
7—Light-weight alloy steel to basic A. A. R. then being designed 110 
B-Not А. А. Riva soy ade eae ex RA ARRA E hr kept E ER A IER 1,665 
9—Miscellaneous and not їпуезїїда{ей.......................... 12 
Total aa x Gee Fhe exi ER УЛ Oa e kt TERRE Nae SS 10,287 

Box anp Auro Box Orperep Durine 1935 

10—А. A. R. їһгоцш&һош!...................................... 1,255 
11—Not A. A. R. except center sill section and 2534-in. truck height 510 
12—A. A. R. basic design, alloy steel, light weight 2 
13—=Мо&. А. A. К. lar AY EFL E ARR ed 8,305 
Total а e eee b Eee ete RE ai 10,072 


15—А. A. В. basic design, alloy steel, light weight 
IC. A. R. except outside stakes and height o 
—Not А 
18—Miscellaneous and not investigated 
Total 
Box anp Auro Box Orperep as or APRIL 1, 1936 
19—А. А. В. throughout 300 
20—А. А. В. throughout (i 
as of -Ар Те ainor ni ети ‚300 
21—А. А. В. Dept underírame with floating center sill.......... 500 
22—Not A. A. К. except center-sill section and 2534-in. truck 
height: foie sieeve eme rne saree жа бырда Ыкын ra te dia doom dad Gt 500 
Total aged eens re ge REY Raed Rae EARS Lede RR EEE 2,600 
Hopper Cars OnpERED as ОР Aprit 1, 1936 
23—A. A. R. except pressed U side posts instead of Z bar....... 2,000 
24—Not A. A. R. except center-sill section, bolster center filler, 
25%-in. center-plate height and unit hoppers............... 1,000 
25-=Not A; Au Куша иези аке ‚ЗЫР baa pdm vases Koes EROR Н 50 
Total, еее ыы 3,050 
Freicut REFRIGERATOR Cars 
26—Steel-sheathed following closely A. A. R. standards for under- 
frame, center-sill section, 25}4-in. center-plate height and 
side construction, However, R. work has not pro- 
gressed to any great extent, and other construction details 
are subject to change if the Joint Committee concludes de- 
Віа сазара kersa X VE аа аяр CR A Ra EE A 2,700 


sive of the work on standard cars, rather than to pursue this 
activity further unless the member roads as a whole desire to 
support this standardization work and are prepared actually to 
do so by adopting and constructing the new designs when 
required. 


. Not long ago the A. R. C. I. debated this question and, upon 
instructions from its Board of Directors, advised us as follows: 

Having prepared, in collaboration with the Car Construction Committee, 
designs of the standar К. steel-sheathed wood-lined box, hoppers, 
steel-framed single-sheathed box and refrigerator car, it is the belief that 
the original assignment now has been carried out and that the Institute 
should be relieved of further obligations. Further, that during the period 
of the depression when working forces were greatly reduced, it was pos- 
sible to carry on this work, though slowly, but with improvement in busi- 
ness conditions, and the various engineering staffs still depleted, it would 
be difficult so to continue. 

This question now has reached the stage where it 
must receive renewed consideration and to this end your com- 
mittee will submit in the near future to the General Committee 
a statement of all essential facts with request for further in- 
structions. Meanwhile it is desirable to state that without con- 
tinued co-operation of the A. R. C. I. the 1932 program no 
longer would be effective, since for the successful prosecution of 
this work, the combined skill, experience and knowledge of the 
following group are essential : р 

The car builders as design and construction specialists. 

(2) The railroads for the necessary knowledge of equipment 
operation, maintenance and utility. 

‚ (3) The specialty manufacturers for the development, produc- 
tion and proper installation of improved parts and appurtenances 
for use as desired by the purchaser. 

Regardless of the decision which may be reached with respect 
to future standard car work, it is now advisedly stated that 
member roads who already have constructed freight cars to 
the new designs prepared under the 1932 program or have de- 
cided to adopt these designs for future needs, may be satisfied 
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that no mistake is being made and that equipment representing 
the latest state of the art thus is obtained. 


Standard Car Designs Being Completed 


As described in detail elsewhere, we are now working, in co- 
operation with the A. R. C. I. on completion of designs for a 
steel-framed single-sheathed box and a steel-sheathed refrigera- 
tor car, but this work could not be concluded for presentation 
this year. 


Alternate Cast-Steel Constructions for Hopper Cars 


Last year we presented in Appendix A specification and com- 
plete sets of principal drawings for 50- and 70-ton nomin2: 
capacity proposed standard hopper cars which were adopted 25 
standard. 

At the same time it was stated that drawings had been re- 
leased to certain specialty manufacturers for the purpose of 
having prepared by them, alternate designs incorporating (a) 
integral cast-steel underframe and hopper constructions com- 
plete, and (b) certain parts such as bolsters, interior braces ard 
hopper door frames in cast steel. Further, that as soon as draw- 
ings, together with comparative weight had been developed, a 
supplement containing this information would be made available. 
This work now has been completed and is submitted in Appendix 
A to this report. 

[Appendix A is made up of 20 plates of alternates to the hace 
design— Plates 626 to 644, inclusive—which are briefly described 
and comparative weights of cars with the various alternate: 
are given. The drawings include complete car constructions— 
50-ton and 70-ton capacity—from designs of the Unitcast Com- 
pany and the General Steel Castings Corporation. In addition. 
there are drawings of alternate cast-steel cross-bearers, cross- 
ridge braces, body bolsters, side stakes and hopper frames de- 
signed by the Unitcast Company; also cast-steel center sills, 
underírames and hoppers designed by the General Steel Casting: 
Corporation.—EDrron.] 


Standard Freight Refrigerator Car 


During the past year the committee in co-operation with the 
A. R. C. I. and the Refrigerator Car Operators has been en- 
gaged in joint effort to develop a design for a ventilated re- 
frigerator car based upon accepted fundamentals mentioned in 
our previous report. Preliminary designs have been prepared for 
study, also considerable research work has been conducted by 
roads represented on the committee. 

Certain cars have been built and tested for insulative efficiency, 
air circulation and related features. Comparative tests with 
equal insulation are being made to determine the relative thermal 
efficiency of stee] versus wood as an outside covering. 

Recently one of the largest refrigerator-car operating com- 
panies placed an extensive order for steel-sheathed reírigerator 
cars of a design corresponding as closely as practicable to the 
general fundamentals as set forth last year, and this work 
should be definitely helpful in bringing this development to a 
successful conclusion. 

The report on refrigerator cars was signed by the following 
subcommittee: A. H. Fetters (chairman), F. A. Isaacson, W. A. 
Newman, E. P. Moses and E. B. Dailey. 


Steel-Framed Single-Sheathed Box Car 


During the past year, through the joint effort of the A. R. C. I. 
and the Car Construction Committee, preliminary work on this 
design has been accomplished and although not completed, any 
road desiring to build a car of this type can secure sufficient 
data through the committee to show the fundamentals for the 
design now being developed. The subcommittee report on single- 
sheathed box car was signed by A. H. Fetters (chairman), F. A. 
Isaacson, W. A. Newman, E. P. Moses and E. B. Dailey. 


Service Performance of A. A. R. Standard Box Car 


In accordance with the plan outlined in 1935, the C. & O. 
has now completed a comprehensive road service test of A. A. R. 
standard steel-sheathed wood-lined box car No. 4 and a steel- 
sheathed C. & O. box car of substantially the A. A. R. tentative 
design of 1923. The A. A. R. car No. 4 had previously been 
submitted to complete deflection and severe impact tests. The 
C. & O. box car weighed 3,600 1b. more than the А. A. В. car 
and had a cubic capacity 251 cu. ft. less, due to the fact that 
while the length and width of both cars was the same, the C. & 
O. car had an inside height of 8 ft. 734 in., and the A. A. R. car 
a height of 9 ft. 4 in. 

The two cars, loaded to axle limit (3,600 Ib. more in A. A. R. 
car) with bulk sand and always coupled together to insure 
the same treatment—although being successively placed in va- 
rious positions in the train—were placed in service during June, 
1934, on the C. & O. for movement between Russell, Ky. 
and Walbridge, Ohio, a distance of 253 miles each way. The 
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Alternate А. A. К. 50-ton hopper car with complete one-piece cast steel underframe—General Steel Castings Corporation 


operation is northward one day and southward the next day, 
the cars being moved over the hump on arrival at each ter- 
minal. Accurate measurements of the cars were taken before 
and after completion of the tests. 

The road service test did not develop any inherent defects 
in the construction of the A. A. R. car and it has proved its 
ability to perform satisfactorily under the several impacts to 
which it had been previously subjected, in addition to the se- 
vere usage in the nine months’ road service test covering 35,- 
407 loaded miles. Both cars have since been released into 
regular interchange service. 

The report on the tests was signed by T. P. Irving. 


Pullman-Standard Light-Weight Box Car 


An experimental light-weight 50-ton box car* was built by 
the Pullman-Standard Car Manufacturing Company in 1935 as 
a contribution to the study of reducing the light-weight of box 
cars. The principal information desired was a determination of 
how much the weight could be reduced by a new design, rather 
extensive welding and an alloy steel without either sacri- 
ficing strength or materially affecting the price usually paid 
for a car of such capacity and type. 

The car weighed 34,200 lb. empty, or 9,900 lb. less than a 
corresponding standard A. A. R. car. It was built of Cor-Ten 
steel and extensive welding was used, it being estimated that 
22 per cent of the length of seams were arc welded, 54 per cent 


* For description see Railway Mechanical Engineer, July, 1935. 
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spot welded, and 24 per cent riveted. Truck side frames and 
bolsters, couplers and yokes were of light-weight design, high 
tensile steel. The center sill was of the same form as the 
A. A. R. car but of lighter section due to use of high-tensile 
steel. Side and end sheets were of Cor-Ten steel and lighter 
than the carbon steel sheets on the A. A. R. car. Couplers 
were of high-tensile steel but the draft gears were National 
M-17, the same as on the A. A. R. test car. 

After being submitted to the same series of extensometer 
and deflectometer tests as were employed for the A. A. R. car, 
the Pullman car was turned over to L. W. Wallace, director 
of equipment research, for extensive impact tests, these also 
being the same as used for the standard car. In the impact 
tests the Pullman car was used as the struck car and a standard 
A R. car, loaned by the N. Y. C., as the striking car. 

During the impact tests over 10,000 measurements were taken. 
The data are being tabulated and a full report will soon be sub- 
mitted to the Car Construction Committee. 

[Brief data tables covering 24 impact tests at speeds ranging 
from 2.7 to 16 m.p.h. accompanied the report.—Eprron.] 

This portion of the report was signed by L. W. Wallace. 


Equipment Clearances and Maximum Outline 


Last year we stated that the Engineering Division had been 
requested to revise and set up as the “Maximum Outline for 
Equipment in Restricted Service” the diagram adopted by the 
A. R. E. A. in March, 1934 and also to develop a limiting 
diagram for unrestricted interchange, somewhat larger than pres- 
ent Plate B 
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Alternate cast steel center sill for A. A. R. 50-ton hopper car—General Steel Castings Corporation 
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Under date of March 14, 1936, we received from the Spe- 
cial Committee on Clearances, A. R. E. A., clearance diagrams 
marked Figs. 13 and 14, the former being the same as Plate 
B and the latter marked “Unrestricted for Main Lines.” 

These were reviewed and the Special Committee on Clear- 
ances was requested to consider the following changes and re- 
vise Fig. 14 accordingly if found practicable: 

Increase over-all width dimension from 10 ft. 7 in. to 10 ft. 8 in., the 
reason being that many box and auto cars are now built to 9 ft. 2 in. 
clear inside width, and after making necessary allowance for minimum 
clearances required for door fixtures and other attachments, the over-all 
width of such cars is only fractionally under 10 ft. 8 in. 

Indicate on the figure information outlined below: 

(a) Length of car which can be built thereto; (b) whether this figure 
represents the outline to which new cars are to be constructed or if in- 
tended as the outline to which existing cars are to be maintained. If 
the former, then with multiple-wear rolled-steel wheels dimension of 4 in. 
above the rail should be made 5 in., and if the latter, this dimension 
should be made 2% in. 


Reply has not been received, therefore, progress statement 
only is being made. When the two figures are completed, it is 
the intention to have diagrams prepared, including suitable ex- 
planatory notes and submitted to letter ballot. 


Truck Side Frames and Bolsters 


In view of the fact that existing specifications make no pro- 
vision for the use of alloy steel in side frames and bolsters, 
tentative requirements were prepared and approved by the Car 
Construction and Specification committees. These tentative re- 
quirements (included as Exhibit A of the report but omitted 
in this abstract) are used as a guide by the joint subcommittee 
in granting or withholding approval of all alloy-steel side 
frames and bolsters of new designs or new materials. Included 
among the requirements are provisions for static, dynamic and 
tensile tests. 

It is not intended to propose adoption of these as standard 
requirements to be shown in the Manual, for the reason that 
dynamic tests are too costly as well as unnecessary for ac- 
ceptance of frames by individual roads. As soon as a suf- 
ficient background of test and service experience with these 
new designs and materials has been accumulated, standard 
specifications, based upon static tests, will be prepared and 
submitted for adoption, as was done for frames and bolsters 
of carbon steel. 


. * Table marked No. 2 accompanying the report gave information cover- 
ing Gould and American Steel Foundries side frames, also bolsters sub- 
mitted by the Pressed Steel Car Company, Gould, and Buckeye, all of 
alloy steels. The table also showed applications made. 

1 Table marked No. 3 accompanying the report included information 
relative to side frames submitted by the Pressed Steel Car Company, 
National Malleable & Steel Castings Company, American Steel Foundries, 
and Standard Car Truck Company; also bolsters submitted by National 
Malleable & Steel Castings Company, Buckeye, and Standard Car Truck 


During the past year the manufacturers have continued their 
research and development work and many dynamic and static 
tests have been made under the supervision of your subcom- 
mittee. As a result two designs of side frames and three de- 
signs of bolsters have been approved.* і 

In addition, applications for approval have been received сот- 
ering seven designs of side frames and six designs of bolsters. 

Approval of five designs of side frames has been withheld, 
either because of failure to pass satisfactory tests or because, 
for other reasons, the designs were considered unsatisfactory íor 
the service intended. 

Permission, limited to two car sets only, was given to apply 
under passenger equipment refrigerators a design of truck hav- 
ing bolster with lateral motion feature, but the truck is nc: 
approved for passenger service operation because the bolster 
arrangement is not regarded as adequate for this service. 

Inquiries received from several roads with respect to spring- 
plankless trucks indicate misunderstanding as to the extent to 
which use of trucks of this type has been approved. By refer- 
ence to the report for last year, it will be noted that the Four- 
Wheel Truck Association design of spring-plankless truck ш 
both Grade B and alloy steel has passed satisfactory static and 
dynamic tests. "Therefore, these designs and any others which 
have passed satisfactory tests are acceptable for use in inter- 
change freight service. Additional information with respect to 
trucks of this general type, including certain designs not vet 
approved, is shown in Tables 2 and 3 of this report. 

The subcommittee report was signed by H. W. Faus (chair- 
man), T. P. Irving and T. D. Sedwick. 


Non-Harmonic Truck Springs 


Following completion of the laboratory and road tests con- 
ducted during 1933 on devices variously designated as friction 
springs, snubbers and stabilizers, the devices were placed in 
service, two car sets of each, under General American Trans- 
portation Company refrigerator cars to obtain comparative in- 
formation as to endurance qualities. 

The endurance test is now nearing completion. In order not 
to prolong these tests unduly, it was decided to remove all 
springs and special trucks as soon as practicable after the cars 
to which they were applied had accumulated 50,000 service miles. 
By December 31, 1935, 15 of the 25 car sets had been removed 
for the above reason or because of failure. On that date each 
manufacturer of devices included in the test was furnished with 
a summary of the results of the tests of his own device up to 
that time. On April 20 seven car sets remained in the test 
but the probability is that all will be removed and tests closed 
by June 1. 

As soon as possible after the remaining springs and device: 
have been examined and calibrated, a final report will be pre- 
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Alternate cast steel crossbearer and cross ridge brace for A. A. R. hopper cars—Unitcast Company 
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Alternate cast steel bolster assembly with integral center plate for A. A. R. hopper cars—Unitcast Company 


The subcommittee report was signed by F. A. Isaacson (chair- 
man), T. P. Irving and H. W. Faus. 


Helical Truck Springs 


In the 1932 report, designs of helical springs for 40-, 50-, 
and 70-ton nominal capacity trucks were included and were later 
submitted to letter ballot and adopted as recommended prac- 
tice. These designs were prepared to meet maximum loading 
and service conditions, to eliminate the continual.expense of 
replacing broken springs, and were to be made of plain carbon 
steel to the then existing A. A. R. material specifications, be- 
ing designed to interchange in the space occupied by the then 
A. A. R. standard spring groups and were based on no in- 
active coils and a modulus of torsion of 12,600,000 Ib. per sq. in. 

In 1933 revised specification M-114-34 for heat-treated carbon- 
steel springs was prepared, submitted to letter ballot and 
adopted as recommended practice. These specifications include 
a provision requiring the use of a modulus of torsion of 10,500,- 
000 1b. per sq. in. and 1% inactive coils. р 

The principal reasons, at this time, for preparing new designs, 
to replace the springs adopted in 1932, are as follows: 

1—To utilize a better grade of material than now obtainable under 
revised specification M-114-34. 

2—To provide more capacity than the 1915 design but somewhat less 
than the 1932 springs. 

Based on information obtained from tests made since 1932, the new 
designs will result in lower impact forces being delivered into trucks and 
bodies as well as to the lading in the cars. 

4—The new springs adapt themselves more readily in groups, such as 
Dalman and Double Truss, and also are designed to function more satis- 
factorily in conjunction with non-harmonic spring devices. 

5—The new springs, having greater capacity and more reserve travel 
while having practically the same total deflection as the 1915 springs, are 


designed to meet maximum load conditions and at the same time resist 
breakage in present-day service. 


The proposed springs are somewhat more expensive than the 
1915 or 1932 in plain carbon steel because of the higher costs of 
both materials and fabrication. However, for reasons enumer- 
ated above, it is evident from the experience and test informa- 
tion available that a change from the 1932 design is advisable 
and it is believed that the better performance characteristics will 
fay: justify this change from an economic standpoint. 

e subcommittee has prepared and now submits designs for 
the 40-, 50-, 70-, and 100-ton nominal capacity trucks, to be 
designated as Classes C-2, D-2, H-2, and P-2, to replace the C, 
D, and H springs now in the Manual and to provide a new 
design for the P-2 spring. All new springs interchange in 
the spaces now provided on present A. A. R. groups. 

„Тһе non-patented spring plates shown on the drawings are de- 
signed to eliminate spring bolts used with former designs. These 
Plates are 346 in. thick and the overall free height of spring and 
Plates is increased V4 in. over the 1932 design. Other spring 
plates may be used provided they are of equivalent strength 
and interchangeable with the spring plates shown. 


Railway M 
JULY, te Engineer 


[Tabulated statements of comparative costs, design and capac- 
ity characteristics of the old 1915, present standard 1932, and 
proposed 1936 designs for truck springs on 40-ton, 50-ton, 70- 
ton and 100-ton freight cars was appended as information. Four 
drawings of the proposed classes C-2, D-2, H-2 and P-2 springs 
for freight car trucks with 5 in. by 9 in., 5% in. by 10 in., 6 in. 
by 11 in. and 6% in. by 12 in. axles were also included.—Enpi- 


R. 

The following recommendations are made: 

]—That new designs C-2, D-2, and H-2, be submitted to 
letter ballot for adoption as recommended practice for use in 
place of springs, C, D, and H, now in the Manual. 

2—That new design P-2 be submitted to letter ballot for 
adoption as recommended practice. 

The subcommittee report was signed by T. P. Irving (chair- 
man), H. W. Faus and F. A. Isaacson. 


Truck Spring Planks 


A progress report including preliminary recommendations was 
included in the report last year. 

Further study has shown that spring planks of various designs 
are causing trouble and that spring planks applied to cars as 
recently as 1934 are cracking and breaking. Among apparent 
causes of failure may be cited the following : 

1—Insufficient flexibility. 

2—Method of attachment to side frames. 

3—General design. 

4—Method of fabrication. 

5— Material. 

6—Irregularities in application. : 

Spring planks in use today are of so many designs and types, 
and so few facts were available as to the actual service per- 
formance of most of these, that your subcommittee came to the 
conclusion that more information would have to be obtained. 
Therefore, a questionnaire designed to obtain detailed records 
of spring-plank failures for 1934 and 1935 was sent to a rep- 
resentative list of railroads and car owners. When replies have 
been received, the subcommittee proposes to analyze the data 
and hopes to be able to submit definite recommendations next 
year. 

The Engineers’ Committee of the Four-Wheel Truck Asso- 
ciation has co-operated in this investigation. The subcommitee 
report was signed by F. A. Isaacson (chairman), T. P. Irving, 
W. A. Newman and H. W. Faus. 


Rail Car Motor Axles 


In view of the then increasing use of rail motor cars for 
branch line or local main line train service, the larger.and pro- 
gressively heavier units introduced for these services and the 
fact that the motor axles necessarily were of dimensions differ- 
ing in some respect from A. A. R. standards, your committee 
undertook during 1929, a study in an effort to prevent the intro- 
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duction of various designs and to provide axles of proper capaci- 
ties, thus avoiding the tendency towards over-loads and controver- 
sies as to capacities and designs of motor axles which should be 
used under given load conditions. 

A subcommittee was appointed from representatives of the 
then American Electric Railway Engineering Association (now 
American Transit Association) and the then A. R. A. Car Con- 
struction Committee for this purpose and in 1930, tentative rec- 
ommendations were made pending the results of further investi- 
gations. These included a list of axles in sizes from 3% in. by 
7 in. to 614 in. by 12 in., inclusive, designated as E-9 to E-13, 
together with capacities. 

Since the work was started the situation has changed some- 
what in that specially designed high-powered motorized trains 
for high-speed main line service have been introduced on various 
railroads, the use of which may be expected to increase. It is 
therefore desired to state that the work here outlined and on 
which final report now is made, pertains only to the original 
problem of motor axles for rail cars used in branch line or local 
train service and not to the high-speed motorized train equip- 
ment now in use or in cars under development. 

It is believed, however, that designs and specifications for the 
first mentioned type of equipment should be provided for in the 
recommended practices because comparatively large numbers of 
such cars still are in use with the prospect or possibility of 
future increase. 

The report for 1934 stated that Rolling Stock Committee No. 
1 of the American Transit Engineering Association had then 
made final and complete report with recommendations as published 
by the A. T. A. in the 1933 Supplement to the Engineering Man- 
ual Sec. E 3-33, under heading "Designs of Axles for Electric 
Railway Motors." These recommendations received the approval 
of the American Transit Association. 

The 1935 report of your committee stated that the A. A. R. 
Committee on Specifications for Materials had been requested to 
check the A. T. A. specifications against those of the A. à 
for passenger service axle materials and to advise what Kis 
cation should be followed for rail car motor axles. This has 
now been done and it is proposed to incorporate in the Manual 
the following : 

[Accompanying the report was a "recommended practice" cov- 
ering motor axles for gas-electric and similar types of heavy 
traction rail motor cars which specifies the materials to be used. 
—Ештов.] 


Passenger Equipment Axles 


During the past year your committee has been instructed to 
investigate certain failures of axles in passenger service, par- 
ticularly drive axles for air-conditioning equipment. A joint 
subcommittee has been appointed consisting of representatives 
from Wheels, Material Specifications and Car Construction com- 
mittees. 

Information has been obtained from a number of roads on 
failures of this nature. Studies thus far made indicate that the 
bending effects from generator pulley action cause- only small 
increases in the axle stresses, whereas the added load of air- 
conditioning equipment has, in some cases, increased the umit 
stresses to a point rather close to safe capacity. It is also evi- 
dent that improper mounting of the generator pulley and poor 
workmanship may contribute to such failures. 

Since receiving original instructions, this assignment has been 
broadened to include all axles for passenger equipment cars, to- 
gether with the effects of operating changes, such as increased 
weights and speeds. This is a broad and intricate subject which 
will require much further study and research before definite 
conclusions can be reached. Therefore, a progress report only 
is submitted. 

The subcommittee report on axles for rail motor and passenger 
cars was signed by B. S. Brown (chairman), K. F. Nystrom 
and T. P. Irving. 


Container Car Design 


Last March your committee was instructed to produce a design 
of container car in accordance with a brief specification from 
the Federal Co-ordinator of Transportation, work to be com- 
pleted with a specification by May 15 

Work was undertaken with the understanding that the car 
desired is of new and experimental character. and in view of the 
absence of experience, work was confined to features of safety 
and suitability for operation in interchange. 

Tentative specifications called for containers of 2,500 1b. tare 
weight and a load capacity 24,000 Ib., containers to consist of 
fully enclosed boxes mounted on two 'skid rails spaced not less 
than 48 in. or more than 54 in. center to center and with clear 
height not less than 4 in. from bottom of skid to container base. 

The car was to be designed to carry five containers and have a 
light weight of 36,500 Ib. Plans were made for a car of Cor- 
Ten steel construction but due to limited time to work out the 
design the calculated weight was 44,700 lb. By further study 
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it probably would be possible to reduce the weight to the desirei 
36,500 Ib. 

Work was finished and drawings submitted to the С-- 
ordinator's organization on May 15. A copy of the gene 
drawing with descriptive specification may be obtained by request 
from the secretary. С 

The special committee repart was mp. by P. W. Kiefe: 
(chairman), T. P. Irving, B. S. Brown, E. Myers, and H. L. 
Holland. 


Door Fixtures 


In last year's report it was stated that a subcommittee hac 
been appointed to check over the door fixture standards nox 
shown in the Manual, for the purpose of eliminating older ani 
obsolete details. This work has not been completed and there- 
fore, progress only may be reported this year. 

The subcommittee report was signed by F. A. Isaacson. 


Lettering and Marking for Automobile Cars 


Development of new designs of automobiles and frequen: 
changes in existing models have necessitated corresponding alter- 
ations in automobile loading equipment as installed in automobile 
box cars. 

These changing conditions are met in some cases by complete 
new installations of loading racks and in other instances ^w 
modifications in existing. loading equipment. This results in hai- 
ing concurrently in service a number of different styles of load- 
ing equipment and obviously requires additional and correspond- 
ing designating markings for identification of cars at terminals 
and in transportation yards. 

In order to protect this situation a system of identification 
marking has been developed and now is utilized almost univer- 
sally by roads owning or operating automobile cars. 

[Accompanying the report were eight illustrations showinz 
modifications of the present standard white stripe painted on the 
car doors to indicate installation of loaders. The modifications 
consist of rectangular blocks below the white line together with 
letters or figures to indicate type of loader.—Eiron.] 

The foregoing supplements information contained in Note 13 
appearing on Fig. 1, between pages 40 and 41, Sec. L of the 
Manual, and it is recommended that same be shown on a new 
sheet to be inserted in the Manual immediately following presen: 
Fig. 1, and that Note 13 be revised to include suitable reference 
to additional marking. 


Load Limits and Wheel Designs 


Interchange Rule 86—The question of stencilled load-limi 
capacities on freight cars, particularly hoppers, taking into ac- 
count the various weights of wheels having been raised, a sub- 
committee was appointed to study the question. 

This question was prompted by a feeling that present load- 
limit ratings discriminated against the use of the heavier 
wheels; further, that since a rail load-limit capacity has been 
based on axle capacity, the rail load-limit capacity could be 
raised somewhat when cast-iron wheels are used. 

After an analysis of axle stresses and moments, your sub- 
committee submits a proposed revision for Interchange Rule 86. 

[The report includes stress analyses and a revised axle draw- 
ing with new and limit-of-wear dimensions. Two groups of 
wheels are shown—"heavy" and "light" For "heavy" wheels 
load limits have been increased for several axles.—Enrron.] 

The following wheels are considered as "heavy": 

Cast iron. 

Multiple-wear wrought steel, outside rim from new to 154 in. thick. 

Two-wear wrought steel, outside rim from new to 15$ in. thick. 


Heavy-service cast steel. outside rim from new to 1% in. thick, 
Three pairs of any of the above wheel and one pair of others. 


The wheels listed as “light” are: 


One-wear wrought steel. 

One-wear cast steel. . 

Multiplewear, also two-wear wrought steel and heavy-service cast-steel 
wheels having outside rim below 15$ in. to scrap limit of the wheel. 


The proposed revision of Rule 86 requires the following in- 
creases in axle capacities and total rail loads for four-wheel 
trucks having “heavy” wheels—no changes are proposed where 


"light" wheels are used: 
Axle capacity, lb.——4 — ,——Total rail load, Ib. ——. 
Axle size fight wheels Heavy wheels Light wheels Heavy wheels 
S in. by 9 in. 32.000 32,250 136,000 137.000 
514 in. by 10 in. 40,000 40,500 169,000 171,000 
6 in. by 11 in. 50,000 50,500 210,000 212,000 


The subcommittee report was signed by B. S. Brown (chair- 
man), K. F. Nystrom and T. P. Irving. 


Definitions and Designating Letters for Freight Cars 
Requests have been made for new recommended practice des- 
ignating symbols and definition to cover a beverage refrigerator 
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car, without ice bunkers and equipped with two or more fixed 
tanks for transporting beverages or other liquids in bulk. 
The following new definition and symbols are recommended: 
"RBT"—Beverage Container Refrigerator. Similar in design to “RS” 
type, but with no ice bunkers. Provided with two or more fixed tanks 
for transporting beverages or other liquids in bulk. With or without 
means of ventilation. 


The subcommittee report was signed by C. E. Adams. 


New Designs of Light-Weight Freight Cars 


Interchange Rule 3—In addition to the work of the joint sub- 
committee on Side Frames and Bolsters for Freight Car Trucks, 
as covered elsewhere, and numerous proposed installations of 
auxiliary brake beam support and bottom rod guard installations 
submitted during the past year for review and disposition, the 
full committee has been called upon to check for approval or 
other disposition, some 20 designs of freight cars complete for 
interchange service, listed below as information: 

Still another problem which came to us was the design of a 
container car for the Federal Co-ordinator of Transportation. 

This section of the report serves as an illustration of the pro- 
gressive increase in our activities. 


BESSEMER & LAKE ERIE 


(1) Light weight 55-ton nominal capacity alloy-steel hopper 
car. Design of body approved immediately but release on light- 
weight alloy-steel truck side frames withheld pending tests under 
dynamic loading. 

Quenched and tempered hollow bored axles not approved. 

Follows closely A. A. R. design. 100 cars. 

(2) Light-weight 70-ton nominal capacity hopper car with 
standard type truck frames of Grade B steel. Approved. 

Follows closely A. A. R. design. 1,000 cars. . 

(3) Light-weight 90-ton nominal capacity hopper car with 
standard type truck frames of Grade B steel. Approved. 

Follows closely A. A. R. design. 1,000 cars. 


С. В. & Q. ann P. & L. Е. 


(4) Item (1) applies also to five experimental cars each for 
these roads except that A. A. R. standard axles were used under 
the P. & L. E. cars, therefore, both lots approved except C. B. 
& Q. axles. 

Paciric Fruit EXPRESS 


(5) Steel-sheathed wood-lined 40-ton capacity refrigerator 
following closely design of A. A. R. standard as thus far de- 
veloped. Approved. 2,700 cars. 


NoRFoLK & WESTERN 


(6) Light-weight 57%4-ton nominal capacity hopper car. Ap- 
proved. Not A. A. R. standard but standard center sill section, 
bolster center filler castings, truck center plate height and unit 
hoppers used. 1,000 cars. 


E. J. & E. 


(7) Light-weight alloy-steel 70-ton nominal capacity hopper 
car. Approved. Follows closely A. A. R. design. 


Р. В. R. 


(8) Hopper саг for bulk cement loading, 70-tons nominal са- 
pacity. Approved. This is a special car for which no A. A. R. 
design is available. 


C. & O. 
(9) Alloy-steel light-weight 50-ton nominal capacity hopper 


car. Approved. Follows closely A. A. R. design. 15 cars. 
Union В. К. 
. (10) Gondola car of 70-tons nominal capacity. General de- 


sign approved but with request that center sill rail clearance be 
checked further and changed if necessary. Approval of trucks 
withheld pending advice as to whether the side frames are to be 
of Grade B carbon or alloy steel. 

No A. A. R. design available. 1,000 cars. 


GENERAL AMERICAN REFRIGERATOR Express Co. 


(11) Special type heavily insulated self-clearing permanently 
enclosed car for handling bulk sugar and similar commodities. 
Approved. No A. A. R. design available. 


MATHER Stock Car Company 


.(12) Multi-purpose gondola car, 40-tons nominal capacity. 
‘ot approved account character of side construction. 


М. У. М. H. & H. 
(13) Container car designed for use with the “Roloff” type 
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container. Being checked further with the railroad at the time 
of writing this report. 


BETHLEHEM STEEL COMPANY 


(14) Welded underframe flat car, 70-tons nominal capacity. 
Approved. No corresponding A. A. R. design available. 


PuLLMAN-STANDARD Car МЕС. Co. 


(15) Light-weight alloy-steel box car, 50-tons nominal capac- 
ity. Approved. Doors, ends and roofs of builder’s alternate de- 
signs. Otherwise, conforms closely to A. A. R. design. One 
car. 

Mount VERNON Car Mre. Co. 


(16) Light-weight refrigerator car, 50-ton nominal capacity 
for experimental service. Steel underframe and superstructure 
framing of alloy steel with plywood paneled siding and ply- 
metal panel lining and ceiling. А. А. К. standard Z bar center 
sill section and 2534 in. center plate height. Not A. A. R. stand- 
ard. 

(17) Light-weight steel-sheathed box car, 50-tons nominal 
capacity. Approved. A. A. R. standard in alloy steel including 
base doors, ends and roof. 


GENERAL AMERICAN TANK Car Corp. 


(18) All-steel milk car, 50-tons nominal capacity, having two 
3,000 gal. capacity tanks. Approved. No corresponding A. A. R. 
standard. 

RusrrEss Iron CORPORATION 


(19) Light-weight alloy-steel hopner car of 50-tons nominal 
capacity. Approved. Center sills, bolsters, cross bearers with 
cross ridge brace arrangement and door frames of cast steel to 
A. A. R. alternate design. Follows closely A. A. R. design. One 
car. 

COORDINATED TRANSPORTATION, INC. 


(20) Convertible sectional railway box car for experimental 
service. General scheme checked and no features were found 
which would raise question regarding safety and suitability for 
interchange service insofar as the design had been developed. 
Consequently no action necessary. No corresponding A. A. R. 
design. 

AMERICAN Car & Founpry Co. 


(21) Six designs of multiple-unit tank car underframes. Ap- 
proved insofar as underframes, running gear and other features 
not included in the Tank Car Specifications, are concerned. No 
corresponding A. A. R. standard. 


Letter Ballot Items 


It is recommended that the following items contained in this 
report be submitted to letter ballot of the members: 

1. Designs for helical truck springs for freight car trucks. 
Recommended practice. 

2. Designs for electric traction motor axles suitable for gas- 
electric and similar types of heavy rail motor cars. Recom- 
mended practice. 

3. Lettering and marking for automobile rack cars. Standard 
practice. 

4. Revision of Interchange Rule 86 for adjustment of rail 
load-limit capacities to compensate for the various weight wheels 
now in general use. Standard practice. 

5. Definitions and designating letters for freight cars. Recom- 
mended practice. 

The report of the Committee on Car Construction was signed 
by P. W. Kiefer (chairman), chief engineer motive power and 
rolling stock, N. Y. C.; T. P. Irving (vice-chairman), engineer 
car construction, C. & O.; W. A. Newman, chief mechanical en- 
ineer, Can. Pac.; A. H. Fetters, general mechanical engineer, 

. P.; J. McMullen, superintendent car department, Erie; F. A. 
Isaacson, engineer car construction, A. T. & S. F.; G. S. Good- 
win, assistant general superintendent motive power, C., R. I. & 
P.; E. B. Dailey, engineer car construction, S. P.; B. S. Brown, 
general foreman, Penna.; K. F. Nystrom, superintendent car de- 
partment, C., M., St. P. & P.; H. E. Myers, master car builder, 
L. V., and H. L. Holland, assistant engineer, B. & O. 


Discussion 


The committee’s very evident discouragement at the small 
practical results, in the form of cars actually built to the standard 
designs on which both it and the Design Committee of the 
American Railway Car Institute have devoted so much effort, 
drew out a lively discussion. It was the wish of those who 
spoke that the standardization work of the committee be con- 
tinued so that new developments can be taken into consideration 
just as fast as practicable, and the standards kept up to date, 
according to the plan on which the committee is working. Sev- 
eral speakers stressed the quality of the designs resulting from 
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the joint effort of the best talent of both the railroads’ and car 
builders’ designers—which no railroad working alone can hope 
to equal. It was suggested by C. T. Ripley (Atchison, Topeka 
& Santa Fe) that perhaps the Mechanical Division should bring 
the matter before the railway executives. In agreeing with this, 
F. H. Hardin (New York Central) moved that the subject be 
brought before J. M. Symes, vice-president in charge of the 
Operations and Maintenance department of the Association of 
American Railroads, with the request that he lay it before the 
Executive committee and the board of directors. The motion 
was carried. 

Action—The report was approved and the proposed revision of 
Rule 86 ordered referred to the Arbitration Committee before 
being submitted to letter ballot. The committee was accorded a 
standing vote of thanks. 


Locomotive Construction 


The committee on Locomotive Construction has, during the 
year, given consideration to the following 12 subjects: 


A—Design of fundamental parts of locomotives: (1) Univer- 
sal joints for operating rods of cab valves, injectors, etc.; (2) 
Driving wheel centers of thin-wall section type; (3) Safety 
valves for locomotives; (4) Light-weight pistons. 

B—Pins and bushings for brake and spring rigging on locomo- 
tives and tenders. 

C—Roller bearings for locomotives and tenders. 

D—Driving and trailer tires. 

E—Exhaust steam injectors. 

F—Development and use of oil electric locomotives. 

G—Pipe fittings for 300 1b. pressure. 

H—Revision of Master Mechanics locomotive front end ar- 
rangement adopted in 1906—revised 1936. 

I—Standardization of valves. 

It is recommended that the following four subjects be sub- 
mitted to Letter Ballot for adoption as Recommended Practice: 

(1)—Universal joints for operating rods of cab valves, injec- 
tors, etc. 

(2)—Pins and bushings for brake and spring rigging of loco- 
motives and tenders. 

(3)—45 deg. and 90 deg. street ell fittings for 300 Ib. pressure. 

(4)—Revision of Master Mechanics front end arrangement 
adopted in 1906. 

Report has been submitted by L. W. Wallace, Director of 
Equipment Research, outlining a proposed program for investi- 
gation of materials, etc., entering into the construction of loco- 
motive boilers. This proposed program of research is being 
studied by the committee, and report, with their recommenda- 
tions, will be transmitted to the Director of Equipment Research 
when their investigation is completed. 

Upon direction from the General Committee, the committee has 
been giving consideration to the construction of locomotive boil- 
ers by the fusion welding process. The committee has also co- 
operated with G. S. Edmonds, superintendent motive power, D. 
& H., in connection with the design of a fusion-welded boiler 
authorized for construction by that company. The design and 
specifications for this boiler have been approved in a report to 
the General Committee. 


Universal Joints for Valve Operating Rods 


After studying the design of universal joints used by various 
roads for the operation of cab valves on locomotives, as well as 
those for injectors, your committee recommends, for locomotive 
use, universal joints composed of two jaw members and a 
center piece as shown in Figs. 1 to 4, inclusive. 

[In addition to detail drawings and tables which are omitted 
in this abstract, the report showed various combinations and ap- 
plications of the joints in Figs. 5 to 7, incl.—Eprron.] 

The subcommittee report was signed by H. H. Lanning (chair- 
man), Geo. McCormick, C. Harter, D. S. Ellis, and A. H. Fet- 
ters. 


Driving Wheel Centers with Thin Walls 


In 1934 and 1935, your committee included a statement of roads 
which had applied driving wheel centers of the thin-wall section 
type and gave information as to diameter of wheels, type of 
locomotives, etc., on which these were in use. This statement 
has been brought up-to-date as of March 1, 1936, and is herewith 
submitted. The tabulation shows that since the last report there 
реп a total increase of all makes of thin-wall driving wheels 
о . 

[Tabulated data showed applications to date of 342 wheel cen- 
ters of the Scullin tvpe to 146 locomotives on 15 roads, 854 of 
the Boxpok type to 208 locomotives on 19 roads, 16 of the box 
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type (L. M. Е. design) on six A. T. & 5. Е. locomotives, їс: 
of the Birdsboro type on two B. & A. locomotives, two of Ux- 
van type on a B. & О. locomotive and 12 of the Duquesne tix 
on six Penna. Іосотоііуеѕ. —Ерітов.] . " 

Inquiry as to the service rendered by different types of spec: 
wheel centers has been made of the roads using them and уош 
committee finds that, with few exceptions, the service rendere: 
is satisfactory. А few defects have been reported but we: 
said to be of a nature common to steel castings and the num»: 
smaller than would be expected of an equal number of steel cast- 
ings of ordinary design. The defects іп most cases have bec: 
confined to original designs. Manufacturers have made ипрготе- 
ments and reinforcement in design, with no trouble reported c^ 
latest types. ЕЮ : 

While marked progress has been made in the application 5: 
special design of wheel centers, nine roads express the орігкт 
that this type is still regarded as in the experimental stage, while 
nine other roads consider it as past the experimental stage, wit: 
four roads non-committal. In view of this division of opiniom. 
the committee offers no definite conclusions ог recommendation:. 

The subcommittee report was signed by Н. Н. Lanning (chair- 
man), Geo. McCormick, C. Harter, D. S. Ellis, and A. H. Fet- 


ters. 
Safety Valves 


In 1934, your committee rendered a progress report on safety 
valves which evoked some criticism with regard to the material. 
viz., brass, which was specified for safety valve sleeves also witt 
regard to the methods recommended for determining the aggre- 
gate discharge capacity of safety valves for any particular loco- 
motive boiler. 

In view of the criticism with respect to materials for sleeves 
to be used in applying safety valves to locomotive boilers, the 
committee wishes to revise par. 13 of the 1934 progress report 
to read as follows: 


"Safety valves shall be of the female type and applied to suitab‘e 
sleeves of brass or steel, the sleeves to be screwed into the boiler or steam 
dome. Threads of safety valve bases and sleeves are to conform to the 
railway company's standards." 


In criticizing the formula for obtaining the aggregate saíety 
valve capacity, viz.: 


5.75 x Heating surface (sq. ft.) e» Required aggregate discharge capacity 


some expressed the belief that this would give values entirely 
too low for compliance with I. C. C. Rule 34, which provides for 
a rise of not more than 5 per cent above the allowed steam pres- 
sure. 

An evaporation rate of 5.75 Ib. of water per square foot of 
heating surface has been used for years by some of the larger 
manufacturers of safety valves, and experience with valves pro- 
portioned according to this formula has demonstrated that they 
afford sufficient relieving capacity for boilers of ordinary con- 
struction. 

Safety valve requirements for locomotive service differ from 
those in stationary service in that the rates of draft and combus- 
tion, under maximum working conditions, are directly propor- 
tional to the steam consumption of the cylinders, whereas in 
stationary service draft is generally produced independently of 
steam consumption and there is no automatic relation between 
consumption and the rate of combustion. In a locomotive boiler, 
therefore, it is only necessary to provide sufficient safety valve 
capacity to discharge the steam which can be generated over and 
above the output to cylinders and auxiliaries, whereas in station- 
ary service it is frequently necessary to provide for the maxi- 
mum evaporative capacity of the boiler. 

Conditions under which the amount of steam to be handled by 
the safety valves of a locomotive becomes maximum seem to be 
realized in a coal-burning locomotive when the engine is stopped 
suddenly after running for a considerable period under conditions 
which require the maximum rate of combustion. Under these 
conditions, the radiant heat from the fire maintains, for a short 
period, a rate of evaporation that may, and probably does, ap- 
proximate the evaporation attained under working conditions; 
hence the need for special consideration and possibly tests to 
determine the correct safety valve capacity for a boiler having 
unusually large grate area. 

In an oil-burning locomotive under the same conditions, the 
cessation of draft which accompanies the closing of the throttle 
automatically reduces the rate of combustion, as well as the fire- 
box temperature, and compels an immediate reduction in the rate 
at which fuel is supplied to the firebox; hence in oil-burning 
service the maximum steam generation to be considered in de- 
termining safety valve capacity is that which can be maintained 
when the fire is forced by the blower with steam from an out- 
side source and all steam outlets from the boiler are closed. 

In recognition of the fact that many locomotives constructed 
during recent years have been provided with boilers having un- 
usually large grates and fireboxes, the committee qualified its 
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recommendation by including the following paragraph in the 
1934 report: 


“For boilers having large grate area or short flues, the evaporative 
capacity should be calculated according to the formulae commonly used 
for determining boiler capacity in connection with steam consumption of 
locomotive cylinders, and, in cases of doubt or boilers of unusual con- 
struction, the evaporative capacity should be determined by actual test. 


If there is any error in the above recommendation regarding 
boilers of unusual construction, the error lies in the statement 
that the evaporative capacity of boilers having large grates or 
short flues "should be calculated according to the formulae com- 
monly used for determining boiler capacity in connection with 
steam consumption of locomotive cylinders." It is extremely 
doubtful whether there exist any locomotives which would re- 
quire safety valves of sufficient capacity to discharge as much 
steam as would be indicated by the application of Cole's ratios; 
hence the committee now suggests that the word "may" be sub- 
stituted for the word "should" in the second line of the above 
quoted recommendation. EK 

The committee has given consideration to the possibility of 
standardizing the working parts of safety valves but has reached 
the conclusion that, in view of the patent situation involved, the 
recommendations given in the 1934 report with regard to dimen- 
sions and construction are all that should be considered at this 
time. 

'The subcommittee report was signed by H. H. Lanning (chair- 
man), Geo. McCormick, C. Harter, D. S. Ellis, and A. H. Fet- 
ters, Sub-Committee. 


Light-Weight Pistons 


The 1934 report included a statement of roads which had 
applied light-weight pistons of the type in which the packing 
rings perform the function of a bull ring and carry the weight 
of the piston. This statement gave data as to the number of 
locomotives equipped, type of locomotive, cylinder dimensions, 
average mileage per month, etc. This statement has been brought 
up to date as of March 1, 1936, insofar as replies have been 
received, and is included as Statement "A." 

[Statement "A" which includes 4,022 locomotives on 10 roads 
has been omitted.—Enprron] 

The Canadian National now has 602 locomotives equipped 
with the design shown as Fig. 1 in the 1934 report, no changes 
having been made in the design but the application of such light- 
weight pistons has been extended. 

The D.& R.G.W. now has 70 locomotives equipped with the 
design shown as Fig. 4, the only change being the abandonment 
of the bull ring and the adoption of a one-piece nickel-steel piston. 

At least three roads, the В. & М., L.V., and C. &O. have, 
during the past year, applied pistons developed by the Hunt- 
Spiller Company. These pistons are of the conical type but the 
spider and bull ring have been combined in an integral casting 
of gun iron. The packing rings are of a special sectional design, 
the segments being forced outward in contact with the cylinder 
walls by hooplike flat steel springs. 

The pistons in the streamlined 4-6-4 type locomotive, Com- 
modore Vanderbilt of the New York Central, are of interest 


because of the extremely light design made possible by the use 
of high-tensile steel. The construction of this piston is illustrated 
herewith. While equipped with these pistons the Commodore 
Vanderbilt had run 43,200 miles as of March 1, 1936, and the 
service rendered by the pistons is said to have been satisfactory. 

Your committee expects to keep in touch with future develop- 
ments in light-weight pistons and will report developments as 
they occur. We have also accumulated data with regard to the 
light-weight piston valves and expect to report on that subject 
next year. 

The subcommitte report was signed by: H. H. Lanning (chair- 
an); Geo. McCormick, C. Harter, D. S. Ellis, and A. H. 

etters. 


Pins and Bushings for Brake and Spring Rigging 


The subcommittee submits the following for Recommended 
Practice. In preparing this information the locomotive builders 
and the pin and bushing manufacturers were consulted. 

Because of the wide variations in diameters of pins and 
bushings now in use, it was the conclusion of the committee 
that stock sizes could be reduced, and it is, therefore, recom- 
mended that the following sizes of pins and bushings be adopted 
as Recommended Practice: 

[The table includes bushings with inside diameters from 34 in. 
to 1% in. in steps of % in. from 1% in. to 3 in. in steps of 
М in. and from 3 in. to 4% in. in steps of % іп. Bushings having 
inside diameters up to 274 in. have walls Зв in. thick, those 
from 2% in. to 3 in. have % in. walls and larger sizes have 
Ув in. walls.—Enprron] 

The tubing used for bushings to be accepted with present 
reat had mill tolerance for diameters, both inside and out- 
side, 

All pins are to be finished to not more than 142 in. less than 
nominal diameter. 

The material entering into the construction of the pins and 
bushings to be of a type that can be case-hardened. 

The approximate tonnage for pressing in bushings to be on 
the basis of two tons per inch of outside diameter of bushings. 
If necessary, the hole to be trued with nominal size straight 
reamers to suit diameter required. 

Pins and bushings to be case-hardened to 12 in. minimum 
depth and to be equivalent to 60 Rockwell C schedule. 

.This committee suggests that the subject of material used in 
pins and bushings be referred to the Committee on Specifications 
for Materials. 

The subcommittee report was signed by: G. H. Emerson 
(chairman), C. Harter, W. F. Connal, J. E. Ennis, H. P. 
Allstrand and S. S. Riegel. 


Roller Bearings 


This report covers steam and electric locomotives for a period, 
December 1, 1934 to December 1, 1935, but does not include 
Diesel-electric locomotives or high-speed streamline trains. 

Replies to a questionnaire were received from 125 roads, 36 
of which reported applications of roller bearings. 


It is evident 
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that progress has been made during the past year in extending 
the use of roller bearings to engine truck, driver, trailer truck 
and tender truck axles. New applications, including applications 
which have been authorized but not yet applied, are as follows: 
314 engine truck axles and 390 driving axles on electric loco- 
motives and 111 engine truck axles, 70 driving axles, 31 
trailer truck axles and 1,104 tender truck axles on steam 
locomotives. Two engines have been equipped. during the 
year with roller bearings on side rods and main rods and 
14 engines had roller bearings applied to various minor valve 
gear and auxiliary parts. One road has placed orders for 15 4-6-6-4 
locomotives which are to be equipped with roller bearings on 
engine truck, trailer truck and tender axles. Another road 
has recently ordered 12 4-6-6-4 locomotives, eight of which are 
to be equipped with roller bearings on engine trucks, drivers, 
trailer trucks and tender trucks. 

Roller bearing failures during the past year were comparatively 
few and consisted chiefly oí worn rollers and cracked and 
worn races. 

Unfortunately, with the introduction of roller bearings, there 
was not sufficient background of experience regarding the 
nature and degree of stresses set up in axles by the changed 
conditions due to substituting roller bearings for plain bearings, 
consequently considerable trouble has been encountered with 
broken and failed axles, particularly those of inboard bearing 
type. 

The question of increased speeds also has an important 
impress on the problem of axle design for roller bearings. 
Experience gained the last two or three years with axles in 
high speed streamline train service as well as high-speed 
electric service has demonstrated that axle stresses increase 
in a fast ascending ratio for speeds above 70 m.p.h. and that 
the conventional formula for axle fibre stress cannot be fairly 
used at these higher speeds. 

Whereas freight car axles are designed to carry a maximum 
of fibre stress, 22,000 Ib. per sq. in. and passenger car axles 
are in general operated at from 80 to 90 per cent of this stress, 
it is becoming apparent from axle failures at higher speeds that 
fibre stresses should not be higher than 12,000 lb. per sq. in. 
for speeds of 100 m.p.h. In addition to this there are certain 
stresses introduced in roller bearing axles that do not occur 
when plain bearings are used. On the other hand, roller bearing 
axles are free from stresses due to overheating that occur with 
plain bearings. 

In steam locomotive service, investigations by various roads 
have shown that fatigue cracks appear in axles after 300,000 mi. 
or more of service and for this reason some roads have placed 
a mileage limit of 250,000 to 300,000 mi. for renewal of roller 
bearing axles. One road reports that they periodically test 
axles by magnetic examination. Some roller bearing manufac- 
turers have conducted exhaustive studies into the causes sur- 
rounding the fatiguing of axles, with the result that a re- 
designed axle has been recommended, consisting of an overall 
increase in diameter and the placing of pressed-fit members, 
such as the wheels and bearing races, on large diameter of the 
axle. 

Some of the redesigned axles have been applied, but have not 
had sufficient service to arrive at definite conclusions, however, 
the subcommittee hopes to have additional information for 
the next report. 

The subcommitte report was signed by: A. H. Fetters, R. G. 
Bennett, and W. F. Connal. 


Driver and Trailer Tires 


This committee, with the co-operation of members of the 
Technical Committee of Tire Manufacturers Association has 
reviewed the reports from roads covering locomotive and trailer 
tire failures for the period of December 1, 1934, to December 1, 
1935. The data were supplied by 128 roads, of which 59 repre- 
senting 35,458 locomotives in service, reported 613 tire failures 
for the year, and 69 representing 2,498 locomotives, reported no 
failures. Of the failures 212 were attributed to the manufactur- 
ing process, 238 to railroad responsibility and 163 not classified. 

It is apparent that some roads did not thoroughly investigate 
and reach definite conclusions as to the cause of tire failures. 
While there has been an improvement since calling attention to 
this matter last year, the fact remains 26 per cent of the failures 
reported since that time were discarded because of lack of in- 
formation. It is important that this be given greater considera- 
tion by all reporting roads for the ensuing year. 

Shelled Treads—Tabulation of the causes of tire failures 
shows a large number of defective tires due to shelled out treads. 
It has been previously indicated that only tires which were 
shelled out more than 3 in. should be reported. Due to varia- 
tions in reports and the fact that a number of roads made no 
report of shelled out tires, leads us to believe that many shelled 
treads are turned before they reach 36 in. in depth, and, there- 
fore, not reported. One road reported 42 trailer tires, another 
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road 47 trailer tires removed from service on account of shell 
treads in excess of 3$ in. in depth. This emphasizes the impor- 
tance of making a more careful investigation of this type of de 
fect. Your committee has asked the secretary in procuring data for 
the period June 1, 1936, to December 1, 1936, to request report- 
ing roads to keep, and make report of all tires which have to òe 
removed from locomotives and trued up in a lathe or discarded 
by reason of shelling. The reporting road will give depth oí 
shelling, whether wheel center was of solid or spoke design, 
and in the case of trailer tires whether the locomotive was 
equipped with a booster and/or brakes. This modifies previous 
instructions relative to a 3$ in. limit, but the additional informa- 
tion is required to enable us to arrive at a definite conclusio 
if possible as to the cause of shelled treads and the тео 
which must be followed to minimize this type of failure. 

The subject of shelled treads has been discussed with t* 
Technical Committee representing the Tire Manufacturers, par- 
ticularly as to whether they should be considered under the 
heading of railroad or manufacturing responsibility. The result 
thus far has been a memorandum on “The Problem of Shelling 
in Locomotive Tires and Wheels” submitted by the Tire Manu- 
facturers Technical Committee. 

[The memorandum referred to is a lengthy discussion of 
shelled treads and included with it are illustrations and photo- 
micrographs of treads with this defect. Two of these photo- 
micrographs are included in this abstract.—EprrTon.] 

Heat-Treated Tires—The practicability and economy in the 
use of heat treated tires has also been given consideration. We 
are advised by the Tire Manufacturers Technical Committee 
that: 

“The application of heat-treated tires is still in a state о: 
development. The earliest applications were made оп trailer 
wheels in an endeavor to minimize shelling where particularly 
severe service conditions were to be met. The treatment wa: 
chosen to give as great an increase in hardness and strength 
as possible, with ductility as high as or higher than that of the 
untreated tires. These tires have continued to give satisfactory 
performance for a number of years in trailer service. 

“More recently a number of roads have applied heat-treated 
locomotive driving tires with physical properties similar to those 
of trailer tires in the hope of securing greater mileage between 


Photo-micrographs, magnification of three diameters, of the tread sur- 
face of a shelled out tire and a cross-section showing fatigue cracks 
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turnings. In many cases satisfactory results have been obtained, 
but there is considerable evidence to the effect that with heat 
treatment giving a high degree of hardness it is important that 
the tire shall be fully and uniformly supported by the rim of 
the wheel. If the support given to the tire is not uniform be- 
cause of distortion of the wheel center, improper shimming or 
other causes, the tire is subject to flexure at the unsupported 
points. In addition the bore of the tire at these points may be 
subject to corrosion which greatly reduces the fatigue strength 
of the tire section. A tire of low elastic limit may distort per- 
manently and adapt itself to the contour of the center, while 


Tire failure caused by rough tool marks shown at bottom of illustration 


a treated tire of higher elastic limit may be subject to con- 
tinued flexure leading to failure. A considerable number of the 
failures of heat treated tires are attributable to this cause. 

“As the use of heat treated driving tires is still in progress 
of development definite specifications cannot be set up. It is 
the belief that when more information is obtained from service 
tests definite standards may be possible.” 

It is therefore essential that those reporting roads who are 
using heat-treated tires keep this committee informed with regard 
to the failures they are experiencing, with such additional in- 
formation as may be helpful in pursuing this subject. 

Shop Practices—Your committee is doubtful as to whether 
mechanical officers, or their responsible subordinates, generally 
appreciate the large number of tire failures traced to cracks in 
the bore, developing from rough tool marks, nicks and corrosion, 
wheel centers out of round, and welding and torch burns. (See 
accompanying illustration.) 

The mechanical officer of one railroad operating over 2,000 
locomotives reached the conclusion all the tire failures on his 
road for the year were due to faulty shop practices. These 
failures can be much reduced by ordinary care, precaution and 
proper shop practices. 

This committee wishes to acknowledge the co-operation of the 
tire manufacturers for their assistance. Important data have 
been gathered thus far and the investigation should be con- 
tinued. The value of this study will finally depend on the 
thoroughness of reporting roads in investigating and correctly 
allocating the causes of their tire failures in future reports. 

[Accompanying the report was a comprehensive tabulation 
р the x failures reported for the year ended Dec. 1, 1935.— 

DITOR. 

The subcommittee report was signed by R. G. Bennett, W. I. 
Cantley, J. E. Ennis, E. E. Chapman and T. C. Sedwick. 


Exhaust-Steam Injectors 


Feedwater Heaters—Until this year the subject of feedwater 
eaters and exhaust-steam injectors has been carried on the 
docket, but in view of the almost universal application of feed- 
water heaters to new power and existing modern power, it is the 
view of the Locomotive Construction Committee that feedwater 
heaters are no longer experimental devices, and should be dropped 
from the docket. 

Exhaust-Steam Injectors—During 1935 there was little 
activity in the field of exhaust steam injectors. One road re- 
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ported six applications and another road reported four appli- 
cations. One road has recently ordered 15 4-6-6-4 locomotives, 
five of which are to be equipped with exhaust steam injectors. 

Another road reports that the Turbo type injector in use has 
been giving satisfactory service but they have made no com- 
parative tests to determine economy obtained. 

This is submitted as a progress report and it is the intention 
to continue to investigate these devices. 

The subcommittee report was signed by A. H. Fetters and 
W. I. Cantley. 


Oil-Electric Locomotives 


Your committee has continued investigations of develop- 
ments and submits statement showing the number of Diesel- 
electrics in service in the United States and Canada as com- 
piled from statistics and records of installations of various units. 
[Table shows 192 locomotives installed since 1925.] 

Statement includes 46 oil-electric battery locomotives operated 
from both internal power generated by Diesel engines as well 
as external power obtained from trolley or third rail connec- 
tions but does not include gas-electric nor butane-electric loco- 
motives. 

About 85 per cent are 300 to 600 hp. capacity which evidently 
are considered most favorable for general switching assignments 
as with the higher ratio of tractive effort per total weight of 
locomotive obtainable from oil-electrics, it is possible to substi- 
tute them for steam locomotives of 800 to 1200 potential horse- 
power ratings and effect economies in operation by lower fuel 
rates and savings of wages and enginehouse expense. However, 
to obtain the greatest savings it is essential that the oil-electric 
units are operated in service assignments of 16-24 hours per day. 

Recent installations show that heavier types of oil-electric 
locomotives, 900 to 1200 hp. capacity are being used in switching 
and transfer service and larger units of 1,600 to 2,000 and 3,600 
hp. are being introduced into road and helper service, but the 
initial cost of the larger units will require assignments from 
which greater locomotive mileage per annum can be obtained than 
possible with the steam locomotives replaced. Improvements in 
design and construction are evidenced in the most recent Diesel- 
electrics which with higher availability assured and increase of 
locomotive miles per annum attained, economic operations can be 
anticipated. 

We have made no comparisons of operation costs per hour or 
per locomotive mile for any oil-electrics of any ratings since 
their work assignments, power factor developed, territorial loca- 
tions, etc., govern these costs to a considerable extent, and actual 
costs of operations would not be comparative except under pre- 
cisely similar conditions. 

The average service life of these locomotives or cost of repairs 
also cannot be consistently estimated or computed from informa- 
tion available and considerably more performance and develop- 
ment information must be available to establish these character- 
istics. 

In addition to this some roads are using types of Diesel-pow- 
ered trains. Since the Union Pacific streamliner, and the Bur- 
lington “Zephyr” streamlined units—both Diesel-driven trains— 
made their appearances, the “Comet,” the “Flying Yankee,” “The 
Rebel,” “Royal Blue,” “Green Diamond,” “City of Portland,” 
and similar trains have come successfully into use and doubt- 
lessly much progress will be made with such Diesel powered 
trains in the future. 

The subcommittee report was signed by S. S. Riegel (chair- 
man), W. F. Connal, and W. I. Cantley. 


Pipe Fittings for 300-Lb. Pressure 


Your committee has considered the proposal that we include 
the 45 and 90-deg. street ell fittings with the 300-lb. unions and 
fittings of the nut and nipple type adopted for recommended 
practice in 1931. 

Railroads canvassed develops the fact that there is a general 
demand for this type of street ell fitting, although a few roads 
do not use them. 

We, therefore, believe it is consistent to include them in this 
standard, then adopted, and so recommend, leaving their use 
optional, and in that connection submit the attached illustrations, 
dimensions and characteristics of the sizes recommended for 
the m and 90-deg. street ells to be included. [Drawings omit- 
ted. 

The subcommittee report was signed by S. S. Riegel (chair- 
man), W. I. Cantley, and J. E. Ennis. 


Master Mechanics Front End Arrangement 


The subcommittee appointed to consider a revision of the de- 
sign known as the "Master Mechanics" front end as described 
in the 1906 proceedings of the American Railway Master Me- 
chanics Association submitted a comprehensive report based on 
recent standing and roads tests made while redrafting various 
classes of bituminous coal burning locomotives. 
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[Due to the importance of the subject, this portion of the re- 
port will appear as a separate article in a later issue.—Enprron.] 

The subcommittee report was signed by D. S. Ellis (chair- 
man), and A. H. Fetters. 


Standardization of Valves 


Upon request, a survey was made as to the attitude of the 
railroads in connection with the standard A. A. R. 300-Ib. globe 
and angle valves, and the information received indicates that out 
of 106 roads reporting, 53 stated that they have adopted the 
valves as standard, 10 propose to adopt, 26 have not adopted nor 
propose to adopt, and 17 were indefinite. The 63 roads which 
have adopted or propose to adopt the valves as standard repre- 
sent 33,022 locomotives out of a total of 48,767 locomotives. 

The subcommittee report was signed by J. E. Ennis (chair- 
man), S. S. Riegel, and W. I. Cantley. 

The full report was signed by W. I. Cantley (chairman), me- 
chanical engineer, L. V.; H. H. Lanning (vice-chairman), me- 
chanical engineer, А., T. & S. F.; В. С. Bennett, general 
superintendent motive power, Penna.; G. McCormick, general 
superintendent motive power, S. Pac.; W. F. Connal, mechanical 
engineer, Can. Nat.; G. H. Emerson, chief motive power and 
equipment, B. & O.; A. H. Fetters, general mechanical engineer, 
U. P.; J. E. Ennis, engineer assistant, N. Y. C.; S. S. Riegel, 
mechanical engineer, D., L. & W. (deceased) ; D. S. Ellis, me- 
chanical assistant to vice-president, C. & O.; C. Harter, chief 
mechanical engineer, Mo. Pac., and H. P. Allstrand, principal 
assistant superintendent motive power and machinery, C. & N. W. 


Discussion 


Mr. Cantley introduced the chairmen or other members of the 
subcommittees, who made the presentations of the various parts 
of the report. With respect to driving wheel centers with 
thin walls, the question was asked whether difficulty had been 
experienced with higher hub temperatures with the new wheels. 
Representatives of the Missouri Pacific, the New York Central 
and the Chesapeake & Ohio reported no trouble from this source. 
The Chicago & Eastern Illinois reported six failures of the early 
design of this type of wheel center. The redesigned wheels with 
which the failed wheels had been replaced had given no trouble 
after two years in service. 

The section of the report on roller bearings drew forth con- 
siderable discussion in answer to a request from the floor for 
descriptions of the axle troubles which had been experienced on 
locomotives equipped with roller bearings. The difficulties on 
several roads for which representatives spoke all arose within 
the portion of the axles covered by the bearing and were diag- 
nosed as starting from detail checks or fractures in the surface 
of the axles adjoining the edges of the inner bearing races which 
are shrunken on. Моге trouble is experienced with inboard 
bearings than with those on the outside of the wheel. W. Н. 
Flynn (N.Y.C.), who reported trouble of this kind, said that it 
had been overcome by new designs, and expressed great con- 
fidence in the bearings. D. S. Ellis (C. & O.), reported that 
on inspection of engine truck axles fitted with roller bearings 
at the time of each Class 3 repair it was found necessary to 
remove all axles from this cause. 

A. H. Fetters (U. P.) called attention to the effect on the 
stresses on the axle of the shrinking on of races and spacer rings; 
an effect which might produce stresses at the surface of the 
axle in excess of its elastic limit. He said it had been sug- 
gested that rolling of axle surfaces at these ring seats might 
improve conditions by increasing the strength of the material. 
H. W. Faus (N. Y. C.) doubted the value of the cold rolling 
process because the resulting sacrifice of ductility of the surface 
metal tends to reduce its fatigue strength and make it more 
susceptible to the effect of any slight surface scratches which 
might be present. The only information, he said, on which to 
judge the effect of the cold rolling process is that obtained 
from endurance tests with small, highly polished specimens, 
results of which admittently would be severely affected by the 
slightest surface defect and in which ductility is of less im- 
portance than in the case of axles. 

Another subject which drew forth more than ordinary com- 
ment was that of driver and trailer tires. The committee 
stressed the handicap it suffered from the lack of adequate in- 
formation in the reports of shelled treads which railroads are 
sending to the committee. D. J. Sheehan (C. & E. I.) related 
a number of the peculiar circumstances which have been noted 
in connection with shelled-out trailer tires on that road, many 
failures from which cause were experienced during the past 
winter. About 85 per cent of all of the failures, he said, oc- 
curred on one class of Mikado type locomotives in fast freight 
service. Of the failures on this class of power 93 per cent 
occurred on the left side of the locomotive. He said that he 
had found others were exneriencing the same peculiarity. The 
on!'v condition he could find which would seem to have anv 
relation to this peculiarity was the fact that on a double-track 
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railroad the inside track rail, on which the left-hand wheels run, 
is less flexible than the outside rail. 

Lawford Fry (Edgewater Steel Company) expressed the opin- 
ion that the increase in tread failures is due to increases in speed 
and load. On one road for which he had the data he said tha: 
the number of shelled tread failures іп 1935 was twice as grea: 
as in 1934. That this was not the result of changes in report- 
ing was indicated by the fact that failures caused by shattered 
rims, a defect for which the manufacturer is clearly responsible, 
were the same in both years. The facts available indicate that 
the failures probably averaged about one-half per cent of the 
wheels in service per year. He also presented data indicating 
that the failures from tread shelling on tenders were much 
greater on the leading axles of each truck and much greater 
on the front truck than on the rear truck. He pointed out that 
the solution does not lie with the metallurgist alone but mrust 
include a study of the mechanical design of the equipment. 

J. W. Burnett (U. P.) said that locomotive tire failure 
studied on the Union Pacific occurred in tires which had re- 
ceived their last turning. The practice on that railroad, he said, 
is to fit tires to individual wheel centers and not to permit the 
use of shims. To this he attributes their present lack of failure. 
He expressed the opinion that the major responsibility of de- 
veloping a steel wheel suitable for all around service rests upon 
the manufacturers. C. Cromwell (B. & О.) said that his 
railroad had experienced practically no trouble from tire 
failures. He mentioned a few failures of trailer tires through 
the bolt holes where they were bolted to the rim of the wheel. 
This road, he said, turns up the wheel centers when new tires 
are required and fits the tires to the center. 

In connection with Exhibit H, covering the revised master 
mechanics locomotive front and arrangement, L. Richardson, 
(B. & M.) mentioned some excellent results being secured with 
annular ported nozzles on that road. Mr. Fetters stated that 
in general the drafting ratios proposed in the report will result 
in good steaming locomotives. He said that all types of stack 
and nozzle combinations have been tested on the Union Pacific. 
the best results being secured with the multiple-ported nozzle 
with which a vacuum of about one inch is secured per pound 
of back pressure. 

Action.—The report was accepted and the recommendations 
referred to letter ballot. 


Tank Cars 


During the year the committee considered a total of 328 
dockets and applications for approval of designs, of which 186 
covered shipping containers for application to new cars or for 
replacement on existing cars. ine applications covered 28 
multi-unit cars to be used for the transportation of 15 Class 
I. C. C.-106-A-500 one-ton containers each. One application cov- 
ered a new underframe and trucks for use in mounting an ex- 
isting tank-car tank. A total of 112 applications covered altera- 
tions in existing equipment. Twenty applications were received 
for approval of tank car appurtenances. 


Applications Tank Car Appurtenances 
2 Angle, yalves, 2 in., for I. C. C.-105-A series tank car 
nks. 
1 Angle valve, 1 in., for I. C. C.-105-A series tank car 


tanks. 
1 Frangible disk safety device, with ignition element, for 
. С. C.-107-A containers. 

Manhole cover, modification in design. 
Manway reinforcement, Class I. C. C. 105-A series, fusion 
welded tank car tanks. 

1 Оше: chamber arrangement, adaptable for 
adings. 

1 Outlet valve, spring type, for tanks transporting а fert:- 
lizer compound in solution. 


кюе 


different 


1 Outlet valve, for replacement, on existing tank car tanks. 
1 Outlet valve rod stuffing box. 

1 Outlet valve, positive type. 

1 Safety valve, 5 in. with resilient gasket, modification їп 


design. 
1 Safety valve for Г. C. C.-105-A series tanks in tetraethy! 
lead service. $ 
2 Shipping containers, Class I. C. C.-106-A-500, proposed 
esign. 


1 Steam heater coil arrangement. 

1 Tank stabilizer, to replace tank bands. 

1 Unloading arrangement for tank car tanks used in am- 
monia water service. 

1 Valve arrangement for Class I. C. C..106A.500 shipping 
containers. 


Fusion Welded Tanks 


Following a hearing before the Interstate Commerce Com- 
mission, held September 5 to 7, 1934, the commission, under date 
of November 13, 1935, denied the petition of the association for 
approval of fabrication by the fusion-welding process of tank- 
car tanks to be used in the transportation of all dangerous com- 
modities, except chlorine. The commission likewise denied peti- 
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tions of E. I. du Pont de Nemours and Company and the Union 
Tank Car Company for approval for experimental service of 
tank-car tanks fabricated by the fusion-welding process. The 
commission did, however, approve the petition of Grasselli 
Chemical Company for approval for experimental service of 10 
fusion- welded, rubber-lined. tanks for the transportation of muri- 
atic acid for the reasons that muriatic acid will subject these 
tanks to low internal pressure; difficulties due to moisture re- 
maining in tanks after hydrostatic test pressures, and the diffi- 
culties experienced in applying rubber lining over rivet heads 
and the edges of lap seams in tanks constructed with riveted 
and calked seams will not be present in the smooth interior of 
tanks fabricated by means of the fusion-welding process. 

By petition, dated December 19, 1935, the Union Tank Car 
Company asked for a reconsideration of its petition and re- 
quested the right to use in experimental service in the transpor- 
tation of liquefied petroleum gas 25 cars to be equipped with 
tanks fabricated by means of electric fusion-welding, but other- 
wise conforming to Shipping Container Specification I. C. C. 
105-A-400. 

The commission, under date of April 15, 1936, upon further 
consideration of the record and in the light of the added facts 
disclosed in the petition of the Union Tank Car Company for 
reconsideration, authorized further service tests of petroleum 
products in the 10 cars already built and authorized the con- 
struction of 15 additional cars to be constructed in all respects 
similar to the 10 cars already constructed. 

The commission, in its order of April 15, 1936, also authorized 
the construction for experimental service of one tank-car tank 
of nitric-acid-resistant metal by the fusion-welding process for 
the E. I. du Pont de Nemours & Company and 25 tank-car tanks 
for experimental service in the transportation of petroleum prod- 
ucts for the Phillips Petroleum Company; the tanks to be con- 
structed in accordance with I. C. C. Specification 105-A-300 
except that fusion-welding may be substituted for the method of 
construction covered by that specification. 

In granting the authority to construct and operate the fore- 
going fusion-welded tank-car tanks in experimental service, the 
commission requires certain inspections and reports to be made 
by the owners or operators of these cars. 

The Chlorine Institute, Inc., has submitted an improved safety 
valve for use on cars transporting chlorine. This valve has been 
developed in accordance with results of tests conducted in co- 
operation with your committee. The committee has authorized 
The Chlorine Institute, Inc., to manufacture and place in service 
50 valves of this improved design. 


Classification of Tank Cars 


The matter of re-classification where a new tank is applied 
to an existing underframe has arisen during the year due to 
the large number of tanks of I. C. C. classification which have 
been built for application to existing underframes and trucks. 
For transportation and service requirements, tank cars shall 
always bear the classification of the tank or tanks mounted 
thereon. In other words, if a new Class I. C. C. 103 tank-car 
tank is mounted on an existing underframe which previously 
carried an A. R. A. III tank, the car shall be re-classified as 
I. C. C. 103. 

In connection with this application of a new tank to existing 
underframe, the requirements of Par. (15), Section (t), Inter- 
change Rule 3, should be met. This rule provides that, in the 
application of new tanks to secondhand underframe and trucks, 
the underframe must at least conform to the A. R. A. Speci- 
fication for Class III tank cars, effective May 1, 1917 to July 1, 
1927, and the trucks must be equipped with cast steel side- 
frames meeting A. A. R. specifications. 

The committee has received applications during the year for 
the approval of welded splash angles on the outside of acid 
tanks. The committee is definitely opposed to autogenous weld- 
ing on tank-car tanks when it is not possible to properly anneal 
the tank as a whole after such welding has been performed. 
The committee will, therefore, not approve any further requests 
for the use of welded splash angles on riveted tank-car tanks. 

As result of continued unfavorable conditions, your committee 
has recommended to the Arbitration Committee the extension to 
January 1, 1938, of the following requirements of Interchange 
Rule 3: Section (t), Par. (8)—Head-block anchorage on tank 
cars; Section (t), Par. (9)—Wood shims between longitudinal 
anchorage and underframe, on tank cars; Section (t), Par. (14) 
—Dome covers secured by hinge or chain, on tank cars; Section 
(t), Par. (16)—Class I tank cars prohibited in interchange. 


Protection of Air Vents, Venting 
and Loading Pipes 


The committee has received a number of applications for the 
alteration of cars, both of A. R. A. Class III and I. C. C. Class 
103 designs, involving the application of air vents, venting and 
loading pipes, etc., on the dome without being properly pro- 
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tected by being set into a securely covered recess or by means 
of a cast, pressed-steel, or malleable-iron housing with a cover 
that can be securely closed. 

It is the opinion of the committee that, when changes are 
made in cars of former А. К. А. сіаѕѕи сайи, у эко be 
made to conform as far as practicable to the specifications in 
effect for cars of corresponding I. C. C. classification even 
though the commodities to be transported are of a non-regulatory 
character, 

In accordance with this opinion, on future applications for cars 
equipped with air vents, venting and loading pipes, etc., on the 
dome, proper housing or protection cover will be required in 
accordance with paragraph I. C. C.-11 of Specification 103. 

It is the unanimous opinion of the committee that the welding 
of placard holders by either tack welding or edge welding to the 
shells of tank-car tanks should be prohibited in the future but 
that this action should not be retroactive as to any cars now in 
service covered by previous approval of this practice. Accord- 
ingly, the committee will no longer approve this method of 
applying placard holders to tank cars. 

It is the further opinion and recommendation of the com- 
mittee that, when placard holders which have been previously 
welded to tank-car shells become loose, they should not be re- 
applied in this manner but that the regular placard board should 
be applied as covered by the standard tank-car specifications. 


Suggested Changes in Specifications 


The committee has recommended to the Bureau of Service, 
Interstate Commerce Commission, and to the Bureau of Explo- 
sives that a sentence be added to paragraph 6 (a) of Specifica- 
tion I. C. C.-103, making this paragraph to read as follows: 
“I. C. C.-6. Riveting.—(a) For computing rivet areas the effec- 
tive diameter of a driven rivet is the diameter of its reamed 
hole, which hole must in no case exceed nominal diameter of 
rivet by more than Ив in. All rivets must be driven hot. The 
use of two ‘liners’ not to exceed 1 in. in width and Ив in. т thick- 
ness, placed at an angle across the longitudinal seams between 
two rows of rivets near the internal tank heads on compartment 
cars to prevent the liquid from passing along the longitudinal 
seams from one compartment to another while cars are being 
water tested, will be permissible." 

Upon recommendation from the Committee on Tank Cars in 
its report for 1933, the Association adopted as recommended 
practice, by letter ballot, designs of dome covers for tank cars 
of Classes I. C. C. 104-A and I. C. C. 105-A as covered by 
Figs. 7 and 8 now incorporated in Supplement No. 2 to the 
current tank-car specifications, issued in April, 1936. 

[The committee here included eight recommendations regard- 
ing, detailed changes in Fig. 8, to be submitted to letter ballot. 
—Editor 

As a result of continued reports of failure of hollow cast- 
iron plugs in the heads of tank cars, it is recommended that the 
following new paragraph, to be designated "A. R. A.-16," be in- 
cluded in I. C. C. Specification 103: “A. R. A.-16. Solid plugs 
when inserted from the outside must be so indicated by having a 
raised ‘S’ cast integral on the face or top of the square head 
or be otherwise marked ‘S’ by steel stamp, prick punch or legible 
stencil, indicating the plug is solid. Plugs inserted from the in- 
side are identified by appearance of the plug on the outside of 
the tank whether hollow or solid—therefore, no mark or stencil 
required.” 

t is recommended that the foregoin 
fications be submitted to letter ballot o 
tion. 


addition to these speci- 
the members for adop- 


Interior Heater Pipes 


During the past year applications have been received from 
builders and owners of tank cars requesting approval of electric- 
resistance welded pipe for interior steam lines in tank cars. As 
a result of the study which has been given this subject by the 
committee, it is recommended that Par. 1 under Sec. G—Speci- 
fications for Tank Car Heater Pipes, page 7 of the Tank Car 
Specifications, be changed in accordance with the proposed form 
shown below: Proposed Form: 1. Heater Pipes and Fittings.— 
When threaded joints are used, pipes shall be not less than two- 
inch “extra strong” lap welded steel or wrought iron to current 
A. A. R. specifications: or electric-resistance-welded steel of 
same diameter and thickness to current A. S. T. M. specifica- 
tions. When the joints are welded, instead of threaded, to give 
them substantially the same bending strength as the body of the 
pipes, the thickness may be reduced 20 per cent. Joints shall be 
made by threaded wrought couplings, forged unions, or weld- 
ing. A minimum number of connections shall be used. 

The committee recommends the submission to letter ballot for 
adoption as recommended practice the specifications for fusion- 
welded aluminum tank-car tanks for the transportation of non- 
dangerous commodities as shown in the attached Exhibit A. 
These specifications have been prepared in co-operation with 
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representatives of the car builders and the Aluminum Company 
of America. . | 

The report was signed by Chairman С. S. Goodwin, assistant 
to general superintendent motive power, Chicago, Rock Island & 
Pacific; Vice Chairman F. A. Isaacson, engineer car construc- 
tion, Atchison, Topeka & Santa Fe; A. G. Trumbull, chief 
mechanical engineer, Chesapeake & Ohio; G. McCormick, gen- 
eral superintendent motive power, Southern Pacific; C. 
Lindner, chief car inspector, Pennsylvania; A. E. Smith, vice- 
president, Union Tank Car Company; G. E. Tiley, assistant 
traffic manager, General Chemical Company; C. C. Meadows, 
master car builder, Tidewater Oil Company ; G. A. Young, head, 
School of Mechanical Engineering, Purdue University; F. Zeleny, 
engineer of tests, Chicago, Burlington & Quincy; W. C. Steffa, 
transportation manager, Sinclair Refining Company; R. T. 
Baldwin, secretary, The Chlorine Institute, Inc. 

Action.—The report was accepted and the recommendations re- 
ferred to letter ballot. The committee was accorded a vote of 
thanks for its very complete report. 


Wheels 


The report includes in Appendix A, a specification for two- 
wear wrought-steel wheels, having a rim section which con- 
forms substantially to the design of the multiple-wear wheel. 
This permits measuring service metal with the present standard 
steel-wheel gage. The tread and flange contour of the two-wear 
wheel corresponds, therefore, to that of the multiple-wear wheel, 
and in preparing the drawings, consideration was given to re- 
vising the tread and flange contour of the multiple-wear wheel 
with respect to dimensioning. 

Accompanying the report are various revised wrought-steel 
wheel designs as they appear in the Wheel and Axle Manual 
and also in the Manual of Standard and Recommended Prac- 
tice. The report calls attention to the continuance of shelled 
treads as a cause for the premature removal of wrought-steel 
wheels from service and says that the best results so far ob- 
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Minimum flange thickness, height and throat-radius gage for new 
cast-iron, one-wear wrought-steel and cast-steel wheels 


tained in overcoming this difficulty have been by improved 
methods of heat treatment. 

Outstanding changes in the specifications for cast-iron car 
wheels, shown in Appendix B of the report, are designed to 
provide improved service properties by changes in such de- 
tails as rim thickness, heat treatment, flange thickness, tape 
size, and tread and flange contour. The major change in the 
rim thickness is an increase from 15 in. to 174 in. for 650-, 
700- and 750-Ib. wheels, and from 1% in. to 2 in. for the 850-Ib. 
wheel. In heat treatment, increased pitting temperatures and 
controlled cooling of the wheels provide improved physical prop- 
erties and make possible a more rigid thermal test by increas- 
ing the time limit. 

The maximum flange thickness has been reduced 142 in. to 
conform with that of the one-wear wrought stecl wheel A 
revised method of indicating the tape sizes of new wheels is 
recommended in order to permit matching wheels to half tape 
sizes in mounting.' А change in dimensions of the tread and 
flange contour of the chilled-iron wheel is provided to conform 
with the practice recommended for the wrought-steel wheels. 

The report recommends the addition of a paragraph to inter- 
change Rule 71 (owner's responsibility) to condemn flat spots 
2% in. long or over, or two or more adjoining flat spots each 
of 2 in. in length or over. Certain changes are also recom- 
mended to clarify a misinterpretation of freight-car Rule 75 and 
passenger car Rule 7 (f). The report states that extensive ob- 
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servation of the use of the worn-through-chill condemning gaz: 
indicates that it is not fulfilling the requirements, as пштег- 
ous instances have been observed in which wheels with fla: 
tened surfaces condemnable by the gage, are not actually wer: 
through the chill. The report, therefore, recommends _ certai 
revisions in Rule 73 and the addition of а new rule 73-A к 
cover an out-of-round condition. А corresponding revision и. 
the Wheel and Axle Manual is recommended. In Rule 76 cev- 
ering tread-worn-hollow wheels, it is recommended that the 
first part of the rule be limited in application to cast-trea 
wheels and the latter part made to include both wrought- asi 
cast-steel wheels. Also Rule 81 is suggested for revision t: 
include one-wear wrought-steel wheels. Corresponding changes 
in the Wheel and Axle Manual are recommended. р 

In view of the damaging influence to lading, track and equip- 
ment resulting from flat spots on wheel treads at present high 
speeds the report recommends that consideration be given иги 
the coming year to reducing the condemning limits for slid-dst 
spots from 216 to 1% in. Before making such a drastic change 
however, substantial data must be secured to show what the 
effects will be upon the movement of cars in transit and th: 
removal of wheels for this defect. г 

The report states that the master gage for use in connectior 
with wheels and axles is practically obsolete and that it wI 
apparently be necessary to develop go-and-no-go gages coníorm- 
ing to construction tolerances for practically each type ої stand- 
ard gage now in use. The report recommends that the I.C.C. 
Bureau of Locomotive Inspection be requested, through tke 
proper channels, to revise its Rule 145 to conform with the 
present A.A.R. Rule and permit the same wear limits for 
cast-steel wheels in locomotive tender service as have been 
recognized and demonstrated to be perfectly safe for operation iz 
car service. 

In closing, the report expresses appreciation for the cooper- 
ation received by the committee during the past year írom the 
Manufacturers of Wrought Steel, Cast Steel, and Cast Iron 
Wheels. Joint conferences held with these manufacturers’ rep- 
resentatives have helped advance the mutual interests of the 
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Thirty-three-inch two-wear wrought-steel wheel adopted 1936 
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TAPING LINE 


Thirty-three-inch 650-Ib. cast-iron wheel for cars of maximum gross 
weight not to exceed 103,000 Ib. 


manufacturers and the users of the different types of wheels. 
The report was signed by Chairman R. G. Henley, superin- 
tendent motive power, Norfolk & Western; Vice-Chairman F 
W. Hankins, chief of motive power, Pennsylvania; C. J. Bodemer, 
superintendent machinery, Louisville & Nashville; F. H. Hardin, 
assistant to president, New York Central; J. Purcell, assistant to 
vice-president, Atchison, Topeka & Santa Fe; and J. J. Tatum, 
general superintendent car department, Baltimore & Ohio. 


Discussion 


J. E. Mehan (Chicago, Milwaukee, St. Paul & Pacific) raised 
a question regarding the necessity of restricting ground wheels 
to system cars as recommended in the report. Mr. Coddington 
replied that the privilege of grinding car wheels had been 
greatly abused; that portable grinders were still being used in 
certain instances. The committee feels that the restriction is 
necessary. J. McMullen (Erie) said that if wheels wear out 
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INITIALS 


Back View FRONT View 


When taping the wheel, numerals will be chipped off as follows: 

Tape 1, chip no. 1 numeral; tape 1.5, chip no. 1 numeral and the 

underneath no. 5 numeral; tape 2, chip no. 2 numeral; tape 2.5, chip 
no. 2 numeral and the underneath no. 5 numeral, etc. 


of round, it must be on account of a defective chill and that 
therefore he doubts the advisability of attempting to reclaim 
such wheels by grinding. J. W. Burnett (Union Pacific) asked 
if the committee is investigating the subject of cylindrical versus 
taper tread wheels, and was informed that wheels of the cyl- 
indrical tread type are now under observation but the commit- 
tee has nothing to report at the present time. H. W. Faus, 
engineer of tests (New York Central) said that this subject pops 
up once in every generation and that an examination of the 
record shows that cylindrical tread wheels have been tried in 
the past many times and discarded. To make sure that it is not 
overlooking a bet, Mr. Faus stated that the New York Central 
has recently made tests of two standard coaches with four-wheel 
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trucks, one equipped with cylindrical tread wheels in compara- 
tive service, and definitely shown that for this type of equip- 
ment at least the cylindrical tread wheels are detrimental rather 
than beneficial. К. 1. Kleine (Pennsylvania) stated that his 
road has 20 multiple-unit cars equipped with cylindrical tread 
wheels in test service and expects to obtain some definite informa- 
tion regarding comparative performance within a short time. 
Lawford Fry (Edgewater Steel Company) said that equipment 
design and roadbed conditions both have a bearing on the ques- 
tion of what type of tread should be used and that experience 
has shown certain advantages for cylindrical tread wheels on 
relatively light multiple-unit equipment. 

ada report was accepted and referred to letter 

ot. 


Lock-Tite Mohair Velvet 
Upholstery Fabries 


A line of mohair velvet upholstery fabrics for use in rail- 
way coaches and other transportation equipment has been 
developed by the Collins & Aikman Corporation, New 
York. These fabrics possess unusual qualities because 
of the special type of construction employed. The mo- 
hair pile is locked in the foundation fabric by impregnat- 
ing the latter with a Latex compound. This makes it 
possible to increase materially the density of the pile and 
seals the fabric against the penetration of dust. The 
dense pile can be cut low and stands straight out so that 
there is no change of sheen with a change in the direc- 
tion of the source of light on the surface. 

A large range of patterns and color combinations com- 
prise this line of fabrics. The designs range from the 
classic chevron to shaded checks and wavy plaids. A 
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Chevron motif т three shades of the color selected—The velvet 
photographed is peacock blue 
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number of florals are also available. A variety of pa:- 
tern and color combinations are achieved by the use с: 
plain dye base colors by which the patterns are printed i= 
suitable color combinations. Patterns in woven color: 
are also available. 


Improved 
Headlight Generator 


A development in headlighting equipment recently an- 
nounced by the Pyle-National Company, Chicago, 1s de- 
signed to meet the more exacting requirements of moderr. 
high-speed train operation. This equipment employs a 
new principle of alternating current generator construc- 
tion and the use of a low-voltage headlight lamp with 
a concentrated filament that is said to produce fully three 
times the headlight beam intensity obtained from presen: 
type headlight bulbs. The a.c. turbo-generator provides 
the low voltage for the headlight and standard 32-volt 
current for the cab and auxiliary lights. 

The turbine is a standard Pyle-National type provided 
with stainless steel valve and cage, drop-forged turbine 
wheel with nickel-alloy blading and a sensitive positive 
governor control. The rotating element is provided with 
ball bearings of liberal size, lubricated by the Pyle-Na- 
tional system of controlled circulation. 

'The omission of armature windings, commutator, col- 
lector rings and brushes in the alternating-current gener- 
ator reduces maintenance and inspection to a minimum. 
The regulation is said to be equal to that of compound 
direct current machines. 

'The installation of this equipment involves only slight 
changes in present headlight cases. When the low-volt- 
age lamp is used the energy is supplied by the machine 
through a transformer located in the headlight case. 


Pyle-National alternating current turbo-generator 


The lamp stand is a permanently-adjusted type which 
eliminates focusing uncertainties when lamp replacements 
are made. 

'The alternating current turbo-generator can be used 
with present 32-volt headlights without change. How- 
ever, when low voltage headlighting is required, a trans- 
former is installed at the case, the lamp mounting device 
is exchanged and the opening in the reflector made larger 
to accommodate a prefocused socket. 

The machines are available in a range of sizes, to meet 
all locomotive headlighting conditions and are adaptable 
to train control service. 
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EDITORIALS 


High Lights of 
the Convention 


The meeting of the Mechanical Division of the Asso- 
ciation of American Railroads, held in Chicago, June 
25 and 26, which was preceded by a meeting of the 
General Committee, was well attended. Each of the 
standing committees of the Division has been in exist- 
ence for many years, has well-defined objectives, and 
there is little change in the committee personnel from 
year to year. As a result, the reports deal largely with 
details relating to improvements in the present standards 
and recommended practices. Positive recommendations 
are made only when the facts clearly indicate the wis- 
dom of the action to be taken. Where new or radical 
elements are interjected because of changing conditions 
or the introduction of new materials and designs, such 
facts as are available are reported upon, but action is 
not recommended until sufficient data have been as- 
sembled upon which to base sound judgment. As a 
result, there is not as much opportunity for heated 
discussions as was true in the earlier days of the asso- 
ciation, when the standards and recommended practices 
had not reached so advanced a stage. 
ж ж ж ж ож ж* 

There are few opportunities for dramatic presenta- 
tion and at only one time during the two days of the 
meeting did the discussion approach the dramatic. The 
Committee on Car Construction, with the co-operation 
of the Design Committee of the American Railway Car 
Institute, has made an excellent job, at the expenditure 
of considerable time and money, in designing A.A.R. 
box, auto box and hopper cars. Unfortunately the 
railroads as a whole have not taken advantage of these 
standard designs to as great an extent as had been 
hoped for. 

The design for the box car was submitted in 1932 
and yet in 1934 only about one-third of the cars ordered 
followed the A.A.R. standards completely, or even 
extensively. An even smaller percentage of A.A.R. 
box cars were among those ordered in 1935. Chairman 
Kiefer of the committee, in presenting the report, 
frankly challenged the Division and said that unless the 
members of the A.A.R. intended to follow these stand- 
ards, it would be futile to attempt to establish other 
standards. Members of the committee have heavy re- 
sponsibilities on their individual railroads and cannot 
afford to give the time to the development of standard 
cars, unless the railroads seriously intend to follow 
these standards. 

Representatives of a number of railroads spoke highly 
of the work of the committee, urged that its program 
be continued, and indicated that they were using the 
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standard designs. Representatives of roads not follow- 
ing the standards discreetly kept in the background and 
no explanation was given for the lack of support for the 
A.A.R. designs. Apparently, however, the response 
to the committee’s challenge, and the action taken, were 
such as to encourage the committee to continue work 
on its program. 
ж ж ж ж Kk ож 

At the afternoon session on Thursday, Chairman 
Garber read a statement from the General Committee, 
urging that the younger members of the Association 
take a more active part in the discussions. Vacancies 
occur on the standing committees of the association 
and, said this statement, “it is difficult for the chairman 
of the General Committee to select men for these re- 
sponsibilities unless he knows their ability to handle 
the job satisfactorily. There is no way for him to find 
out who is qualified unless they get up and discuss the 
subjects that are brought before the association.” 

A glance over the audience, however, indicated that 
few, if any, of the young men were in attendance. Two 
of the younger men in the audience did take part in the 
discussion, but they have done so at previous conven- 
tions and undoubtedly intended to do so at this one. 
Both of these young men, however, are in their late 
thirties, one of them being born March 14, 1899, and 
the other January 25, 1897. 

Let us hope that as business conditions improve the 
railroads will find it possible to send the young men in 
their organizations to these annual meetings. They are 
a great training school and there is little question but 
what the investment in sending them to such meetings 
will pay many times over, if the young men are prop- 
erly selected and coached. 

ж ж ж ож ж Ok 

A feature of the first session of the meeting was the 
so-called "pep talks", entirely aside from the regular 
program of the convention. The speakers included 
Assistant Chief Shirley of the Bureau of Locomotive 
Inspection of the Interstate Commerce Commission: 
L. W. Wallace, director of the Equipment Research 
Division, A.A.R.; and Roy V. Wright, editor of the 
Railway Mechanical Engineer. These talks, all of an 
intimate. extemporaneous character, generally touched 
upon subjects of deep interest to the mechanical de- 
partment officers, but not necessarily related to matters 
of standards and recommended practices. Mr. Wallace 
made clear the objectives of the department of which 
he is the head and indicated how it could work with 
and be helpful to the Mechanical Division committees. 

One of the speakers also placed emphasis on the im- 
portance of the human problem, in that special efforts 
must now be put forth to train skilled workers and to 
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develop men for supervisory and executive positions in 
the mechanical department. 
* ж о ж ж ож k 
Samuel Lynn, chairman of the Committee on Load- 
ing Rules, indicated when the very complete report of 
that committee was made a year ago, that there would 
be little if anything to suggest in this year’s report. 
As a matter of fact, the printed report contains 67 
pages, the larger part of it, however, being used for 
tabular material in connection with the spacing of bear- 
ing-pieces on flat cars. Mr. Lynn did indicate, how- 
ever, that special efforts were being made to modify 
the rules as much as possible, in order to cut down the 
costs to the shippers. Safety is the chief requirement 
and must never be lost sight of. On the other hand, 
where the requirements are in any way excessive, un- 
necessary expense is placed upon the shipper, which 
may make it advisable for him to consider the use of 
other forms of transportation. The committee has had 
splendid co-operation from the shippers in making 
studies and experiments with a view to modifying the 
rules toward this end. 
k ж ож ж ож ж 
One cannot but be impressed by the extent to which 
organizations or groups of railway supply manufac- 
turers co-operate with the committees of the Mechanical 
Division in the preparation of their reports. Several 
times during the discussions of the reports announce- 
ment was made that the representatives of different 
supply interests would have the right of the floor dur- 
ing the discussion of a report in which they were spe- 
cially interested. This was not taken advantage of in 
very many instances because the technical experts in 
these various groups had little to add to the information 
and data which had been furnished to the committees. 
It was quite obvious, however, that where they did take 
part they were listened to with keen attention and their 
co-operation was highly appreciated. The technical 
experts of the railway supply companies are in posses- 
sion of information and have had experiences which 
make their firidings invaluable to the association. 
ж ж ож ж ож ж 
While the matter did not come before the convention 
as a whole, there is little question but what, if business 
continues to improve, a more elaborate convention pro- 
gram will be scheduled for next year, including an 
exhibit by the Railway Supply Manufacturers’ Asso- 
ciation. President Sidney G. Down of that organization 
spoke briefly at a luncheon which the Executive Com- 
mittee of the R.S.M.A. gave to the General Committee 
of the Mechanical Division on Wednesday, the day be- 
fore the convention. Fle indicated that the expense of 
such an exhibit was, of course, a large item. On the 
other hand, it does make it possible for the railway 
supply companics, at a minimum expense, to demon- 
strate their equipment and new devices to the mechan- 
ical department representatives. 
The railway supply companies, hampered by the same 
lack of business as the railroads, have not had the op- 
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portunity that they formerly enjoyed of bringing the: 
devices to the attention of the railway officers. A: 
exhibit with a large attendance at a convention weet: 
enable them to do this and at the same time would be . 
liberal education to the supervisors and officers wn- 
have been appointed in recent years and to the morc 
ambitious younger men who will advance to positiun- 
of authority. 

The railway supply men, in talking among ther: 
selves, feel that they can make the exhibit almost z 
small university from an educational standpoint 1: 
those who wish to take advantage of it, and plans wil’ 
undoubtedly be made toward that end, if business con- 
ditions next year are favorable. The new material: 
which have been developed in recent years promise io 
revolutionize designs in many respects. Higher speed: 
and highly competitive conditions in the railroad field 
make it necessary for the railroads to take advantage ci 
every possible opportunity to reduce the weight of the 
equipment and make it more efficient and economical 
in operation. 

ж ж ож ж ож ж 

The spirit of the convention was saddened by the fac: 
that W. G. Black, vice-president in charge of the 
mechanical department of the Van Sweringen Lines, 
who was to have been elected chairman of the Division. 
passed away on the Saturday prior to the meeting. Hi» 
death came as a distinct shock to the members, who 
regarded him highly because of his ability and his con- 
structive efforts in the interests of the Division. Parts 
of the report of the Committee on Locomotive Con- 
struction were prepared by S. S. Reigel, former 
mechanical engineer of the Delaware, Lackawanna & 
Western, who also passed away recently. 


Locomotive 
Failures 


Failures of either cars or locomotives in service are 
not only expensive—sometimes extremely so—but de- 
lays or damage to persons or goods cause much irrita- 
tion and criticism. Good will on the part of the public 
toward the railroad is an asset which must be assidu- 
ously cultivated and jealously guarded. 

The only way to reduce failures to a minimum is 
exhaustively to examine into each individual failure, 
and, like the G-Men, track it down determinedly and 
unremittingly to its primary cause, no matter how ap- 
parently insignificant it may be. Some railroads have 
made splendid progress in reducing failures by such 
methods, following up, of course, by changing the 
practices or designs to eliminate the sources of trouble. 
Sometimes the investigations led into odd and un- 
anticipated places. 

In recent months we have published several articles 
on Locomotive Failures by Fred H. Williams of the 
Canadian National Railways. Just as the G-Men have 
specialized to a high degree in the tracking down oí 
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public enemies, he has specialized in running down 
failures of locomotives and rolling stock. The com- 
pound microscope and other special devices have been 
drafted for his use. 

There are men in the medical profession who special- 
ize in making physical examination and diagnoses. 
They search for the causes of our physical ills and 
then turn us back to the family physician or a specialist 
for treatment. Mr. Williams is doing much the same 
thing in locating the weak spots and sources of trouble 
with cars and locomotives. Once tracked down, they 
are then referred back to the designer, maintainer or 
operator for correction. 

Thus far in his studies of locomotive failures—side 
rods and driving wheel tires—he has taken some 
pointed shots at the back shop in its machining prac- 
tices. Is he right? What have the shop men to answer 
to these indictments? Are his points well taken or 
would a trial before an impartial judge and jury find 
the back shop guiltless? Can such insignificant details 
as he has pointed out be responsible for such dis- 
astrous results? If he is right, is it because of lack of 
proper facilities or equipment in the back shop and 
engine house? What is your opinion? 


Standardize 
Lubricants 


While not so specifically stated, the inference to be 
drawn from the discussion of railroad lubricants at the 
railroad session of the spring meeting of the American 
Society of Mechanical Engineers at Dallas, Tex., seems 
to be that pet theories and fads incorporated in the 
specifications are costing the railroads a lot of money. 
If the different railroads would waive some of their 
peculiar requirements in the specifications for freight- 
car lubricants, for instance, and would agree upon a 
common standard, a considerable cost in producing and 
carrying in stock a variety of oils would be eliminated. 

According to the experts, and they apparently base 
their conclusions on thorough investigation and re- 
search, there is little, if any, difference in the practical 
lubricating qualities as between the great variety of 
specifications now insisted upon by the different rail- 
roads. Moreover, it is claimed that an oil suited to 
either summer or winter temperature conditions can be 
produced which will prove little if any more expensive 
than the present oils—possibly less so because of pro- 
ducing and carrying in stock only one variety. 

There are few questions of greater importance to 
the railroads than this problem of lubrication for cars 
and locomotives. Much scientific study and research 
have been carried on in this field by the oil producers 
and distributors, since the railroads are among their larg- 
est customers. It would seem that the research division 
of the Association of American Railroads could render 
a large service by fostering cooperative endeavor be- 
tween the oil interests and the railroads in developing 
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common standard specifications for lubricants, and in 
educating the railroads to the value and importance of 
adopting and supporting such standards. Fads and 
fancies now incorporated in some of the specifications 
are too expensive and troublesome to be tolerated in 
these days when there seems to be strong evidence that 
they do not make for increased efficiency or economy. 

There are no other phases of the lubricating prob- 
lem which are also of prime importance. Special at- 
tention should be given to improving the design of the 
equipment to insure the more effective application of 
the lubricants, and also in training the forces in the 
best methods and practices for their efficient use. With 
higher train speeds and more intensive use of the equip- 
ment these matters are of extreme importance. 


NEW BOOKS 


ELEMENTS or DIESEL ENGINEERING. By Orville 
Adams. 450 pages, 6 in. by 9 in. 284 Illustrations. 
Bound in cloth. Published by Norman W. Henley 
Publishing Co., 2 W. Forty-Fifth St., New York. 

In this volume, prepared by a consulting Diesel en- 
gineer of wide experience in the field, the reader is 
offered a textbook which covers in detail the current 
applications of Diesel engines from the fundamental 
principles of design and operation to the actual main- 
tenance and repair problems met with by the operating 
engineer. The twenty chapters of the book cover seven 
major divisions of the subject; viz, History of Diesel 
development; elements of Diesel operation and defini- 
tions; fuels, fuel-injection systems and combustion; 
engine construction, maintenance and lubrication; Die- 
sel development, with particular reference to high- 
speed engines such as used in railway service ; operation 
and maintenance of automotive Diesels, and field main- 
tenance of automotive Diesel auxiliaries and acces- 
sories. A feature of this book, which should appeal 
particularly to one interested in a study of Diesel en- 
gines is the fact that each chapter is accompanied by 
a complete group of questions and answers—over 300 
in the entire volume—which discuss fully the impor- 
tant points in the text. Illustrations and diagrams cov- 
ering working parts and the construction and operation 
of all major classes of Diesel engines are generously 
provided. 


Proceepincs Division V—MECHANICAL, Association 
of American Railroads. Published by the Associa- 
tion, 59 East Van Buren Street, Chicago. 1,090 pages. 
Price, $5 to members; $10 to non-members. 

The proceedings of the Division V—Mechanical just 

issued by the Association of American Railroads, Oper- 

ations and Maintenance Department, for the session 

held at the Congress Hotel, Chicago, June 26 and 27, 

1935, contain also recommendations, letter ballots and 

other transactions for the years 1933 and 1934, during 

which years no member meetings were held because of 
prevailing business conditions. 
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THE READER’S PAGE 


Largest Fireless 


Locomotive 


To THE EDITOR: 

With regard to Mr. LeFevre’s letter concerning fire- 
less locomotives in the Railway Mechanical Engineer of 
April, 1936, it may be of interest to note that in 1924 
the Baldwin Locomotive Works built an 0-6-0 fireless 
locomotive weighing 171,790 1b., for the Dallas Terminal 
Warehouse of the Gulf, Colorado & Santa Fe Railway. 
This engine must be very nearly the largest of its kind. 

WiLLiAM T. HOECKER. 


Can Mateh 
Walt Wyre 


To Tue EDITOR: 


I get quite a kick, so to speak, out of the Walt Wyre 
stories about the troubles and headaches of the Plain- 
ville outfit; also the comments on these stories by your 
readers. 

I fear the critics, or most of them, take the yarns 
as everyday happenings and forget that Walt Wyre has 
only one story a month. On the other hand, from ex- 
perience I would suggest that if Jim Evans and the 
others at Plainville only have one bad day a month, they 
have good reason to pat themselves on the back and 
feel lucky. 

I am employed at a small junction where most of the 
trains have work to do. Some start and end trips here, 
and some turn. In all, we have about 40 trains every 
24 hours. The yard is only about 45 cars long, but 
some of the trains have about 100 cars. Eastward they 
all go out on one line; westward on three lines. If 
I were good with a pen I could easily write a headache 
story at least once a week about some of us at this 
point, that would equal Walt Wyre’s Plainville yarns. 

Brock OPERATOR. 


Back Shop 
Foreman Speaks 


To THE Ерттов: 

Recent issues of the Railway Mechanical Engineer 
have had many articles commenting on the trying con- 
ditions under which the enginehouse foreman labors. 

We of the back shop will agree that twelve hours is 
too long for any foreman to work, day after day. Dur- 
ing the past depression, when the back shops were 
closed down, the foremen were laid off and at times 
were actually in dire need. At the same time the engine- 
house foremen were drawing fair salaries and they did 
not complain about any over hours. Of course, they 
felt sorry for the foremen of the back shop, but they 
did not offer to put out a helping hand. Now that con- 
ditions are better, every department is working normal 
and the hard worked enginehouse foremen seem to want 
to vent their feelings. 

The back shop foremen could tell a lot about meeting 
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strenuous conditions and how, in an effort to help them 
out, they have handed over time after time to the engine- 
house foremen, parts which have been assembled on 
their outgoing engines. 

Let's hear from some of the back shop foremer. 
These enginehouse foremen are no harder pressed and 
do not work under pressure any more than you do. 

We asked for work, we are getting it, and we enjoy 
the urgent demand for power. Here's hoping it keeps 
up! Let them bring on the work; we of the back shop 
can take it standing up! 

Back SHop FOREMAN. 


Heat-Treated Tires 
and Truek Wheels 


To THE EDITOR: 

Recently another problem has been added to the ma- 
chine shop foreman by the adoption by the railroads of 
what is called “heat-treated tires and truck wheels." It 
seems that as soon as the metallurgists develop some 
better grade of tool steel, the material manufacturers go 
them one better and manufacture harder materials. 

Possibly some of your readers could give the rest of 
us useful information pertaining to the machining and 
mounting practices. In our shop it has been found 
necessary to change all previous practices, both in ma- 
chining and in pressure allowances. With the old type 
truck wheel, 12 to 14 were bored in an eight-hour day 
on a car wheel boring mill using a Davis boring bar, at 
a speed of 30 ft. per minute, .125-in. feed for roughing 
and .180-in. for finishing. No difficulty was experienced 
using a good grade of high-speed steel. 

There appears to be a wide variation in the hardness 
and toughness of the bore in the heat-treated wheels. By 
reducing the speed to around 20 ft. per minute some can 
be bored without any difficulty ; on others, even with the 
best grades of cutting steels now available, it is ex- 
tremely difficult to get a smooth, true and parallel bore. 
Recently, out of four wheels, two were bored with high- 
speed steel at a speed of 20 ft. per minute, .062-in. feed 
and were within .001 in. of being straight and parallel. 
although it took several cuts to secure this accuracy. 
The other two were roughed out the same way, but be- 
cause the tool wore so fast we could not get a straight 
bore. 

Five different makes of high-speed steel were used, 
with practically the same results, and, as a last resort, we 
tried a tantalum-carbide tool bit, which, with light cuts 
and feed, eventually got a satisfactory finish. 

For pressure-fit allowance we used—previous to the 
heat-treated wheels—a formula of .001 in. to the inch 
diameter of the bore, which would give the tons pressure 
required. To get the same pressure with heat-treated 
wheels we have found that only about half the allowance 
is required, depending on the hardness of the metal. 
On the four wheels previously mentioned—the bore was 
8 in. diameter—.004 in. was sufficient allowance for the 
two hard wheels, but on the two softer ones, .005 in. 
was required to give the same pressure. 

May we not hear from other shopmen on this subject? 

MACHINE SHOP FOREMAN. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Open the Flood Gates 


Your editorial, Open the Flood Gates, sure made a hit. Some 
of the comments which I overheard other readers make included, 
“That sure hits the nail on the head"; “That certainly applies to 
persons that I know of”; etc. 


A Sound Pension System 


If your paper could advocate a pension for railroad men to 
be handled by the railroad companies themselves, I think it 
would be preferable to the present plan. My suggestion is that 
the railroad and the employees get together and have each pay 
a certain proportion each month to a pension fund that will cover 
all employees; each railroad to handle its own pensions indepen- 
dent of any government interference. 


Welding Tires 


You occasionally publish photographs or particulars of fail- 
ures which have taken place, such as the photograph of a broken 
tyre, which appeared on page 51 of your issue for February, 
1936. It is interesting to find that a breakage has actually taken 
place due to welding tyres, as the possibility of this occurring 
has, so far, deterred us from using this method of building up 
flanges. The process would be a very economical one, having 
regard to the amount of tyre which has to be turned away to 
restore the flanges to their proper thickness.—From an English 
Reader. 


French Engine Drivers 


Also, and this is important, a French engine driver is an artist 
at his work. He just does not climb into the cab, pull the 
throttle and let her go. From the moment that he starts his 
locomotive, until the end of the run, every minute of the time he 
is on his job working, studying, maneuvering his engine to get 
the very most out of it and save his fireman. They give him the 
necessary instruments and he can watch and knows exactly what 
is going on from throttle opening to exhaust tip. A great deal 
of the fine results obtained is due to the way the French engine 
driver operates his engine. 


What Is a Car Foreman? 


In the April issue I notice a contribution signed "Car Fore- 
man. As a back-shop man during the past 25 years, I have 
occasionally heard the expression "car foreman," but I have 
never actually come in contact with one, nor ever heard just 
what they are, or how they got that way, or where they come 
from, or what they do. Perhaps I may be wrong, but if I 
ever have given the matter any thought at all, I have supposed 
their main job was to sign the work tickets of those men who 
run up and down, hitting car wheels with hammers every time 
a train stops at a depot. Perhaps I am mistaken. Will you 
please let us locomotive shop men know more about what a car 
foreman is? 
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Safety Devices Pay Well 


It seems to me that all railroads contemplating a program of 
locomotive improvements when the prosperity corner is reached 
would do well to consider safety devices as well as speed pro- 
ducing and tonnage boosting equipment. Most of us can hark 
back to the days when the work of installing the water column 
and second water glass was carried out, and there is no question 
but that the water column is a proven safety device that has 
paid for itself many times over and has been a contributing fac- 
tor in the decrease in the number of low water accidents during 
the past few years. And now it should be apparent to all think- 
ing railroad men that every modern locomotive should be equipped 
with proven boiler safety devices. According to this engine- 
house foreman's way of thinking, the railroads have reaped the 
largest dividends from their investments in safety. 


The Fuel Bill 


Greater space should be devoted to the item that costs the 
railroads the most money—the fuel bill. There is hardly an 
operation of the railroad that does not find its way into the 
coal account. Ií the car repairer in the shop puts on a brake 
shoe that touches the wheel and causes some friction, it is 
contributing its small part to the heavy pulling of the train, 
which takes more coal. When the conductor or flagman gets 
to the train a few minutes late, account of waiting for the bill 
or some other reason, the engine has to make up this time, and 
to do this, burns more coal. This is so on down the line, and 
when the final bill is rendered it is a tremendous expense. The 
steam locomotive, at its best, is a crude piece of machinery, al- 
though the most economical means of power we have to date, 
and no doubt, will be with us for a very long time; so in view 
of the ever increasing prices for coal, this is a subject that could 
be dealt with every month. If we can hammer at the subject 
long enough to get everyone thinking, there can be tremendous 
savings and better performance. 


Haste May Make Waste 


A bright young machinist, recently out of his time, was placed 
on the 90-in. tire turning lathe, the regular operator being off 
because of illness. At the end of the first week I said to him, 
"Bill, you are not getting out as many tires as old Joe did." 

"No, sir," he replied, "I am not, but I'll bet you that the tires 
I do turn out are not going to cost you as much in the long run." 

^How come, Bill?" I asked. 

"Well," he replied, “these 66-in. heat-treated tires cost about 
$100. each. They are 3% in. thick and are scrapped when they 
are worn to 2-36 in. Is that right?" 

"Yes, go on." 

"Well then, each 32nd of an inch of what you use costs you 
about $2.75, just doing the calculation in my head." 

"Go on. What about it?" 

"Well, if I get in a great hurry and try to do a pair an hour 
as I hear they do in some shops, and in so doing take off only 
142 of an inch more than is absolutely necessary, the whole set of 
eight tires would have about $22. worth of good tire wasted. 
These fast records cannot be made without getting the tool well 
under the scale or low spot, and it is quite easy to take off as 
much as Ив of an inch too much if you are only thinking of speed 
and how many tires you can turn in a given time. Fifteen min- 
utes of extra time per pair is, I believe, well spent, don't you?" 

"Where did you learn all this stuff?" I asked. 

"Oh, in the classroom, before I was out of my time." 

"Well, Bill, you may be right. I am going to check it up." 

Now, what in heck am I going to tell Bill? 
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Failures of 


Locomotive Parts* 


TIRES like shoes wear out in time, but there are some 
that come to an untimely end. Such failures result from 
several causes and may range from new tires to those 
that are worn near the limit. In this article only one 
class of failures will be considered—those due to “trans- 
verse" tears of the metal caused by rough machining 
of the bore of the tire. In contradistinction to the 
marks of the cutting tool in the direction of the cut, 
gobs or hunks of metal are torn out in the roughing 
cut, which leave pits or tears at right angles to the line 
of the cut. These may be classed as transverse tears. 
In boring a tire the roughing cut is followed by a 
finishing cut. Much depends upon both of these oper- 
ations. If in taking the roughing cut the metal is 
badly torn, the damage done may not be removed by 
the light finishing cut and the tire may fail in service. 
An examination of Fig. 1, which is an enlarged view 
of the bore of a tire that failed, will indicate that the 
metal was rather badly torn in making the cut, result- 
ing in the so-called transverse tears, pieces of metal 
being gouged out. The effect of this may be illustrated 
in an exaggerated way by considering a rather unusual 
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Fig. 1—Greatly enlarged view of the bore of a tire that failed because 
of rough machine finish 


experiment. Tests have proved that a polished finish on 
a test piece will prevent failure under impact at -70 deg. 
C., but the slightest tool mark in the test piece will 
cause it to fracture like glass at the same temperature. 

The bores of tires vary as to contour. The more 
angles or edges there are, the more danger spots if the 
work is not properly done. Sharp corners should be 


* Part IIT of an article which began in the May issue. 
1 Assistant test engineer, Canadian National Railways. 
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avoided. Rounded edges and fillets should be used with 
a smooth finish. Tools must be kept properly sharp- 
ened and the light finishing cut should remove all tear: 
made by the roughing tool. Such tears, especially on 
the edges, may cause fatigue cracks. Even small fatigue 
cracks, $ in. deep, will cause the tire to break, and 
this may mean considerable damage to rolling stock and 
perhaps loss of life. 

With this introduction, let us examine some typical 
photographs that clearly illustrate the damage caused by 
lack of proper machining. 

A section of the inside of a tire which was machined 


Fig. 2—View of inside of tire; dark section at top is 
the counterbore. Fatigue crack started at X because 
of tears in metal by rough machining. Fig. 3—Fatigue 
crack at X started from rough finish shown in Fig. 2; 
fracture radiates from it like a sunburst. Fig. 4—This 
finish in the bore of the tire is somewhat finer than 
that shown in Fig. 2. Fatigue crack started at X. Note 
the tears in the metal. Fig. 5—Cross-section of frac- 
tured tire, the machine finish in the bore of which is 
shown in Fig. 4. Fatigue crack nucleus at X. Fig. 6— 
Shows machine finish in bore of tire which was frac- 
tured in several places. This finish is fairly smooth, as 
compared to previous illustrations. Fig. 7— This small 
fatigue crack in the tire, the machine finish in the bore 
of which is shown in Fig. 6, started at the sharp corner. 
Note the sunburst effect in the fracture. Fig. 8—An- 
other fatigue crack in the tire shown in Figs. 6 and 7; 
not at the sharp corner in this instance. Fig. 9— This 
tire, with its rough finish in the bore, broke in nine 
places, four of the fractures showing well-defined 
fatigue cracks 


with a coarse feed, the tool not cutting freely, is shown 
in Fig. 2. Tears in the metal can be plainly seen in 
several places, especially near the counterbore (the darker 
section), which itself has a rough and torn suríace. 
Part of the bore, particularly near the bottom of the 
photograph, is fairly smoothly finished. The fatigue 
crack started at X, Fig. 2, as is clearly shown in the 
lower left-hand corner of Fig. 3, just at the edge of the 
counterbore. The nucleus of this fatigue crack, how- 
ever, is about half the width of the fatigue crack from 
the edge of the counterbore; as indicated in Fig. 2, the 
metal was badly torn at this place. It will be noted 
that the íracture radiates from the fatigue crack like 
a sunburst, and it is therefore safe to conclude that 
this failure resulted from the fatigue crack, which in 
turn originated in that part of the bore of the tire where 
the metal was badly torn by improper machining. 

The finish of the bore of the tire shown in Fig. 4 
is finer than that shown in Fig. 2. It will be noted, 
however, that cross tears are quite apparent, particu- 
larly on the side opposite the counterbore (the upper 
part of the photograph). It was here that the fatigue 
crack started, as is indicated by the dark spot at X, 
in the photograph of the cross section of the broken 
tire, Fig. 5. 
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Fig. 10—One of the fractures in the tire, the machine finish in the bore of which is shown in Fig. 9. The fatigue crack in this instance 


started in the counterbore. 
in boring a tire. 
the tire to fracture. 


It should be noted, also, that this edge of the bore 
was quite sharp. The possibilities of a fatigue crack 
originating in this point might have been lessened had 
the sharp corner been rounded off. In this case this 
may not have had anything to do with the origin of the 
crack, however, since the nucleus on critical examina- 
tion appears to be about 14 in. from the edge. There 
is little question, however, but that the crack originated 
from a tear caused by rough machining. The lines of 
fracture radiate faintly from the fatigue crack, and not 
quite in such a pronounced fashion as in Fig. 3. The 
fatigue crack was corroded, but there is no way in 
which to ascertain the length of the period over which 
the crack developed. It is quite possible, for instance, 
that such a crack may start in the summertime, but 
actual failure may not take place until severe weather 
in the following winter. 

A photograph of the bore of a tire that failed in 
several places is shown in Fig. 6. This is a fairly 
smooth finish, compared to the previous illustrations. 
In addition to the roughness, however, the edges of the 
tire are sharp, no attempt having been made to round 
them off. The tire was fractured in at least two places, 
each originating in a fatigue crack. One of the frac- 
tures, which started in the sharp corner with a very 
small fatigue crack, is shown in Fig. 7. There are 
fairly clear indications of a sunburst from this point. 

The fatigue crack for the other fracture is shown at 
X in Fig. 8. It will be noted that the usual radiating 
lines extend from the fault, clearly pointing out the cul- 
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The roughness is smoothed somewhat by corrosion. 


Fig. 11—Enlarged view of fatigue crack shown in Fig. 10. Fig. 12—Another example of rough machine work 
Fig. 13—This fatigue crack may appear insignificant, but it caused 
The machine finish of the bore is shown in Fig. 12 


prit. This was almost a new tire and the bore was 
fairly satisfactory as to quality of finish, except that 
it was not good enough. It strongly emphasizes the 
importance of better finishes in the boring of tires. 


How to Insure Better Finish 


I have heard that some railroads are resorting to 
grinding the bores of tires. This sounds reasonable, 
especially if it is not possible to secure a suitable fin- 
ish otherwise. 

One of our major shops is rough boring with a 3<-in. 
feed, two tools cutting 3 в in. each. A finishing cut is 
then made with a tungsten carbide or similar tipped 
tool, at the rate of 150 ft. to 250 ft. per min. This 
gives a finish free from transverse cracks. The suríace 
is almost like glass; indeed, a kid glove would not be 
torn, rubbed either with or across the faint tool marks. 
It seems to me that this is the solution of tire boring. 
The operator, however, must be on the alert. А prop- 
erly used tool will finish from 300 to 400 tires, but a 
careless operator can destroy one in a moment of for- 
getfulness. If such a tool is not allowed to complete 
the circumference on the last turn, it is ruined; this, 
however, furnishes a positive check on the complete fin- 
ish of the bore. A tire can be bored in about 20 min. 
by this method. It is thus quicker than grinding and 
just as satisfactory, if not better. 

Another example of a rough finish of the bore of a 
tire is illustrated in Fig. 9. This tire broke in nine 
pieces and four of the fractures had well-defined fatigue 
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cracks. There is no question but that failures were 
caused by the rough finish. One of these failures is 
shown in Fig. 10, the fatigue crack starting from the 
counterbore. Here, again, the sunburst effect, radiating 
from the crack, is clearly evident. An enlarged view 
of this particular fatigue crack is shown in Fig. 11. A 
close examination of the dark area indicated that it 
was plainly a fatigue crack, starting from the tool 
marks. | 

Another example of rough boring is shown in Fig. 
12. This surface was somewhat corroded, so that the 
tool marks do not show as clearly as they otherwise 
would. This particular tire broke in two places. One 
of the fractures started from a fatigue crack, which 
is shown in Fig. 13. This is only a small crack and 
may appear insignificant, yet it did result in the frac- 
turing of the tire. 

"Why did we not have more tire failures in the 
past, when the tire boring was done even more roughly ?" 
This is a question that I have been asked. In the first 
place, it is questionable if the machining was rougher 
than some of that illustrated in this article. If, how- 
ever, we grant that the tires are not so roughly fin- 


So You'd 


ished today as in the good old days of the past, we 
must remember that the service to which they are sub- 
jected is much heavier today. With this more severe 
duty it is quite essential that every precaution be taken 
to insure smooth boring. 

The use of tungsten carbide tools has proved that 
tires can be bored quickly and cheaply and that an al- 
most glass-like surface can be obtained. It does not re- 
quire long to finish the bore of a tire at a cutting speed 
of 150 ft. to 250 ft. a minute, and tools costing a few 
dollars each will bore several hundred tires. At this 
rate a single tire can be bored in from 20 to 30 min. 
We must not forget, also, that it is extremely important 
that all sharp edges be properly and smoothly rounded 
off. i 

In this particular article I have referred only to 
locomotive tires. As a matter of fact, however, a pas- 
senger car tire seldom fails from fatigue cracks in 
the bore. In the first place, the machine finish is or- 
dinarily far better than any illustrated in this article. 
Passenger car tires do fail, but generally from other 
causes. A consideration of the causes of passenger car 
tire failures will appear in a later article. 


Rather Be a Puritan? 


(This article requires some explanation. The publication 
of the Roundhouse Foreman’s Daily Log in the Railway 
Mechanical Engineer of May, 1935, page 207, started a 
lively discussion in our columns. Not all of the con- 
tributors agreed with the writer of the “Log.” He, on 
the other hand, has remained quietly in the background, 
but apparently doing a lot of thinking. He is a bit of 
a philosopher. Here are his conclusions—Eprron.) 
Imagination is, we are told, one of the few character- 
istics which distinguishes man from other animals. From 
the imagination of Doctor Rudolph Diesel came the 
principle of the prime mover which other imaginations 
have harnessed to the railroad’s new and successful bid 
for passenger transportation supremacy. It was, no 
doubt, Doctor Diesel’s imagination, turned morbid, that 
caused him to disappear from a ship crossing the English 
Channel less than a year before engineers the world over 
began to accept his valuable theories and practices. Let 
us, then, be not bashful about exercising our own fancy. 


Sounds Like a Big Promotion 


Suppose that we are summoned to the office of a manu- 
facturing executive, told that we have been recommended 
to-him for a place in his organization, and we hear the 
position outlined as follows: “The sole responsibility for 
the successful operation of from 25 to 40 mechanical 
units will rest on you. These units cost about $85,000 
each when new, and their average is 16 years. Our 
figures show that they have been repaired, periodically, 
but the years of use have removed something from these 
machines which is not, economically, replaceable. This 
fact, however, will not be accepted as a reason for poor 
performance. The plant in which you will maintain these 
units represents an investment of a quarter of a million 
or so dollars. You will have a staff of about 40 men, 
and an operator and an assistant will be allowed when- 
ever an additional unit is put into production.” 
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This, to us, begins to sound like a real job; we have 
seen and heard of plant managers; maybe those diligent 
years are going to be rewarded. Some of those things 
we have so long wanted may come our way. The kids 
can go to college when they grow up. The wife can go 
ahead with her delayed social and church work. We 
can join a service club or the country club. 


But, There Are Limitations 


The executive continues: “Your judgment as to forces 
and materials will be curtailed; your suggestions and 
requests will be supervised by this office. You will be 
required to maintain the units so that any, or all of them, 
can be put to work on short notice from the production 
department; and once started, they must continue to 
produce until the work is completed. Failure of a unit 
while in production may mean loss to us and will surely 
reflect discreditably on you. Considered on an hourly 
basis you will be paid about the same as the mechanics 
under your direction, but we will allow you to work 
twice as many hours, twelve or more every day, each 
day of the week. Even at that your pay will be less than 
that of the machine operators. 

“We are not offering a chance to work into a part- 
nership as a substitute for low salary. There are no part- 
nerships. The only possibilities, so far as advancement 
is concerned, are more responsibility, with a small in- 
crease in salary. We have men working in similar posi- 
tions who, after 20 years, are earning as much as 20 
cents an hour more than their mechanics. You have 
about one chance in one hundred of becoming one of 
the district supervisors and your chances of occupying 
this office are, to say the least, remote. Advancement 
depends on your learning how to avoid difficulties, or 
their consequences. There are any number of natural 
occurrences for which you may be removed from your 
position—without notice.” 
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The Answer Is “No!” 


Now let us imagine what our reaction to such a propo- 
sition would be. Those dreams which started themselves 
during the first part of the explanation died a sudden 
death and we might doubt the man’s sincerity in ex- 
pecting to find one having the qualifications obviously 
demanded by the position, who would be willing to waste 
his talents on such an endeavor. We might suspect 
that the job required a stronger, more enduring back, 
rather than the discerning mind we had thought they 
desired the use of—that this executive wanted a Samson, 
rather than a good mechanic with well developed super- 
visory ability. We might even be mildly insulted by 
deducting, from the hours of service demanded and the 
salary offered, that our time was the only valuable ele- 
ment the organization could find in us, that the only 
qualification considered in selecting us from among our 
fellows was our supposed willingness to sell to them 
another third of our lifetime. 

The answer to that proposal is not hard to imagine. 
Coming from an organization outside the one in which 
we were trained, the answer would be definitely, "No." 


But—In Railroad Service 


Perhaps, though, coming from our own company it 
would sound something like this: We are summoned 
to the office of the master mechanic and are given the 
following invitation: “We need a roundhouse foreman, 
do you think you can handle the job?” 

The answer to that is, just as definitely—Yes.” 

And why not? We are going to be boss. Our ability 
is challenged, our vanity is touched, our loyalty and de- 
votion have been recognized. [t is promotion! This 
is our big moment, and let us savor it well, it may be 
the last moment of elation that will come of our "suc- 
cess.” This instant of heady happiness has got to com- 
pensate for hours of wearisome worry, has got to be 
stretched to carry us through those times when some 
failure or other causes us to wonder if we are the man 
we thought we were when we said “уез” to the master 
mechanic. 


What Will the Doctor Say ? 


On our way home to ask the wife to exult with us, 
provided of course that we have been able to contain 
ourselves and not phone her the good news, let's do some- 
thing a bit unconventional, let's stop at the doctor's office 
to get answers to a few questions that a sensible man 
might ask. The doctor examines us and reports that 
we are in reasonably good health, so we'll ask him for 
suggestions as to how to maintain that health. Do you 
believe that he will recommend working twelve hours 
a day, seven days week? Not on your tintype, or on 
mine. Will he say that eating at least one meal every 
day while under a mental strain will cause our digestive 
organs to prosper, that a delayed dinner once or twice a 
week will ward off ulcers? 

If we tell him that we are going to spend ten of the 
twelve hours on our feet will he call it moderate exercise 
or over-indulgence? No! He will probably tell us that 
our project is one of the world's best ways to court pre- 
mature old age, and should he be an experienced life 
insurance examiner he will unquestionably suggest that 
such an occupation will reduce our life expectancy by 
ten or more years. Should he be a nerve specialist, he'll 
make the ominous prediction that very few vears will 
pass before we are pleading with him for a cure for 
nerve disorders which severe physical and mental effort, 
combined, bring on, and which his science has not vet 
conquered. If he is the family physician, he might sug- 
gest that we start payment now for the treatment that 
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we will certainly be in need of at some later time. 


How About the Psychologist? 


From this interview let us go to a psychologist to fin 
out if we are heading for a normally happy mental lite. 
Here we'll be told that several of man's psychological 
needs will be fulfilled by this work. Ascendancy over а 
group of fellow men will satisfy our ego, the mental stim- 
ulus toward action will certainly not be curbed, th: 
natural will for material accumulations will be gratified 
in a way, and mental growth will for a time be stimulated. 
Aside from those conditions, we will learn that our men- 
tal life is lopsided as our other existence. If C. C. Fur- 
nas were consulted he might quote from a chapter o 
his latest book “The Next Hundred Years”. 

“Remember that for the average man work is drudgery, there 
are many thousands of more interesting things to do than ear: 
one's daily bread. One passes this way but once and there shou: 
be opportunity to do a few of the things that one enjoys, the 
first requisite of opportunity is time—that means leisure—reliet 
from the daily grind (note that I say leisure—not idleness). If 
there is anything in being alive—certainly a considerable porti.a 
of each year should be available for indulgence in the activity 
most desired—bridge, fishing, gardening, swimming, climbing. 
sailing, puttering, collecting any of the absurd things that ar: 
collected, reading, writing, plumbing, tinkering, singing. social 
uplifting—anything except work. . .. No budget would be com- 
plete without an allowance for recreation. In all worlds except 
the Puritan it is an item of great importance, hardly rankinz 
with food but still well up in the list. . . . Leisure is much more 
important than an extra car—an extra ton of food—extra suits 
of clothing—radios, canoes or what not." 

Let us reflect for a time upon these statements and 
their relation to our projected position. First we rea- 
lize that in the sense Mr. Furnas uses the word, we want 
to be "average". The opposite, in this instance is mani- 
acal, and we are not yet ready to join the ranks of the 
mentally unbalanced. By resorting to the most elemen- 
tary of mathematics we can establish our opportunity 
for leisure, or lack of it. We are going to be on the job 
twelve hours, we are going to use at least one hour 
getting to work and back, and there is that inexorable 
demand for sleep to be reckoned with. It has been lately 
proven that the sleepless marvels of the past invariably 
nodded and napped enough during the day to bring their 
total unconscious hours up to the normal eight. We've 
got to spend part of the remaining three hours on rou- 
tine care of this body from which we expect so much. 
so possibly two hours of the day belong to us, and it isa 
safe bet that nothing more rigorous than plain and 
blessed idleness is going to claim these hours most days. 


How About the Time Budget? 


This is our time budget, and if we do take time out to 
indulge in a bit of enjoyment, some item on that budget 
must suffer. We belong to the working classes and have 
always known that life is, mostly a serious proposition. 
but are we prepared to accept such unremitting serious- 
ness? We have always realized that “Life is not al! 
beer and skittles”, but if we must forego the beer. 
wouldn’t an occasional game of skittles be refreshing? 

It is to be remembered that we are undertaking а 
daily program, so where is that “considerable portion” 
of our time for recreation? We are going to have two 
week's vacation—mayhe—and another good bet is tha! 
those two wecks are going to restore neither our equanim- 
ity nor our vigor, that we will return to work with very 
little more sparkle in our eve or spring in our step than 
there was when we left. Of course these things are bv 
no means essential, thev are just among the nicer things 
in life that others have and we would like to have. 

The result of our problem in addition and subtrac- 
tion shows that we are going to trade about nine-hun- 
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dred and ninety nine of every thousand things that other 
men like to do, for the job. This a polemic statement, 
but a careful perusal of the letters and comment from 
engine house foremen, published in the Railway Mechan- 
ical Engineer during the past year will substantiate the 
premise that in the great majority of cases it is the clos- 
est approximation of existing conditions. 

It seems that we are going to be, with the exception of 
our work, in the curious position of living in a modern 
world, in a developed, highly civilized nation, yet not be 
able to partake of the finer attainments of that civiliza- 
tion, for the spreading of which the organization to which 
we belong has been largely responsible. Our company 
may transport actors and actresses, or their filmed ac- 
tivities to the theaters of our town, speakers to our audi- 
toriums, and books to our libraries, but not for us. We 
may know now that Robert Burns and Van Dyck are the 
names of men who did something besides get their pic- 
tures on cigar boxes, but we'll soon forget it. 


A Call on the Pastor 


Now, if we should see the pastor of our church, as we go 
home, let us quietly cross the street, for from now on we 
are going to get our religion vicariously. To those who 
would argue that man has a spiritual side which needs 
attention, we must turn a deaf ear. We can console our- 
selves with the often used equivocation that we can be a 
practical rather than a practicing Christian. 

We cannot be certain just what dictated the reduction 
of hours for all classes of labor from twelve hours to 
ten, then to eight; strikes, admittedly were a factor. 
Whatever the cause, it is undeniable that, considering the 
national welfare as major among accomplishments, the 
change turned out to be sound economics. Labor leaders 
are now urging the six-hour day; when this is achieved, 
are we going to be working two full shifts? Successful 
men in all lines quite frequently tell interviewers that 
their success is due to having always delivered a little 
more than was expected, usually by studying or work- 
ing a little after the required hours. We are, according 
to that hypothesis, automatically excluded from further 
advance, for in accepting the job we have offered all our 
available hours, have contracted to deliver the last ounce 
of expendable effort. 

We may consider that the offered regime is calculated 
to train us for a bigger, better position and we may op- 
pose that with the conclusion that the training period will 
be not only exhaustive—but exhausting; that we will 
know the condition that every athletic coach has learned 
to avoid, that of being trained too fine. 


What to Tell the Wife ? 


After these consultations and reflections, what are we 
going to tell the wife? Simply that we have been pro- 
moted. After all, we may be that one out of a hundred 
who goes on to a minor executive’s place; may be that 
odd one who is going to be chief mechanical officer, and 
even if we aren’t, we are young, the job is now and the 
breakdown is in the nebulous future. Besides—we can 
use the extra money, and we wouldn't like to have it 
noised about the plant that we were afraid of the job, or 
have the lunch time sessions condemn us for not “being 
able to take it”. 


From the Managerial Viewpoint 


Now, while the throttle on our imagination is still wide 
open, let us ride for a few miles on the other side of the 
track. Assume that we are the executive about to hire a 
manager for our plant. Are we going to feel safe in 
turning it over to a man who, by accepting that sum as 
annual salary, admits that he is worth less than one-tenth 
of one per cent of the investment in the plant? There 
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is very little of the routine about the job and are we 
being consistent in demanding twelve hours of efficient 
supervision from the man on it? 

Are we going to admit that all phases of railroading 
have changed by spending millions of our company’s 
dollars on new equipment, then deny that change by in- 
sisting that the new machinery be maintained in the 
manner of 1880? Are we going to accept and profit, by 
the advances of scientists in the exact fields, then jeopar- 
dize those profits by refusing to accept the findings of 
practical industrial psychologists with regard to that most 
important item, the human machines we use? There 
are available charts of human efficiency just as compre- 
hensive as any of these thermal efficiency diagrams for 
engines we have studied. Are we going to learn of the 
amazing drop in the human efficiency curve after six 
hours service, then be blindly inconsistent in demanding 
one hundred per cent production from a plant in which 
the efficiency of the leaders is less than fifty per cent for 
half of each day? 

There has always been a supply of potential foremen. 
There have always been more machinists that wanted to 
be foremen than there were jobs for them. We worked 
twelve, fourteen hours a day when we were foremen, 
didn't we? 

Is past existence of any condition ample justification 
for its continuance? How many shippers are going to 
continue to patronize a road that refuses to speed up its 
schedules just because the present ones have been fol- 
lowed for many years past? We do need something 
more in our foremen than willingness to spend their 
time—a great deal more; can we assume that the supply 
will be perpetual? We might observe the relentless 
trickle of our younger, better mechanics into other lines 
and see that in the coming regrowth of industry our 
staffs are going to be raided, unless we make the posi- 
tions more attractive. We are, right now, experimenting 
more than at any time for many years; we have tried 
many solutions for our equipment maintenance problems, 
might it not be good business to try a reduction in fore- 
men's hours as an experiment in human engineering ? 

Let us, as a final consideration, realize that the ma- 
jority of foremen will never be more than that; that the 
odds quoted by our prospective foreman hold true, that 
there is only one master mechanic in a hundred and that 
there are only four or five embryo mechanical depart- 
ment officers in all the plants of our company. With re- 
gard to these four or five, is it not plausible that one of 
the reasons why so few mechanical department execu- 
tives ever advance beyond their department is that they 
are so busy tending to their own job that they haven't 
time to learn the other phases of railroading? 

There are those who will impugn the imagination 
which conceived this colloquy as being fully as morbid 
as Dr. Diesel's in his last days. Let them, too, reflect. 
Do they not number among their acquaintances several 
ex-foremen who have been returned to the ranks, either 
by the management or by their own request; do they not 
know men who have been demoted because of loss of 
physical or mental activities; can they not point to num- 
bers of has-beens, or has it not been their experience to 
observe more foremen die in harness than in the comfor- 
table retirement, to which their years of effort should 
have entitled them? Let those men who have not ob- 
served such things spend the time they would use in 
attacking these ideas, in congratulating themselves, for 
they are rare indeed. 

It is not our intention to insist that railroad foremen 
cannot appreciate that it is a grand world, full of good 
things, that they are barred from all enjoyment of life— 
it is only that their appreciation and enjoyment must be 
largely primitive. 
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“Wry, it's—it's deplorable! Absolutely deplorable !” 
Master Mechanic Carter of the Plains Division of the 
S. P. & W. pounded the table and glared at the three 
foremen seated across the table from him as though 
daring them to dispute the fact. “Nine personal injuries 
in five months, three of them reportable! It’s deplorable, 
I tell you! Nearly twice as many as we had in the 
mechanical department at Plainville all last year, and 
every one of them preventable. How am I going to 
explain it? I’m asking you! How do you expect me 
to explain such a record?” 

John L. Starkey, the general foreman, squirmed and 
cleared his throat. Jim Evans, the roundhouse foreman, 
bit off a hunk of horseshoe and edged his chair over 
towards the cuspidor. Bob Parker, the night foreman, 
was first to speak. 

“Well, only one of the reportable injuries happened 
at night.” 

“Yeah? A hostler helper fell off the top of a loco- 
motive when he was fixing to put sand in the dome of 
the engine. Broke three ribs and got all skinned up. 
Its a wonder he wasn't killed. That was on your 
shift." 

“The light over the sand crane wasn't burning and 
he couldn't see. We need more lights around the place. 
When I was on the Big Four—" 

"Never mind the Big Four, Mr. Parker. What do 
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Wilson came up by the side 
of the firebox just in time 
to meet a gush of flame 


you say, Mr. Starkey? You’re the general by slogans to be posted around the shops. He 
foreman. After all, it’s up to you to explain called the safety committee in the office and 
why we are having so many personal injuries Walt talked to them. Не told them to watch out 
in the roundhouse here at Plainville ——and for unsafe conditions and report them to 
how to stop them,” the master mechanic Wy re him. 


added. 

“Well, I don’t know. I’ve tried to make 
things as safe as possible. We've had guard rails put 
around all gears and pulleys. I've had the painter make 
up some large safety first signs." 

"Seems like I heard something about one of them 
signs. The one on the pole by the arch brick house; 
somebody bumped into one corner of it with an eye. 
Came very near being another reportable injury," the 
master mechanic said sarcastically. 

"Yes, they put it up just a little too low. I’ve had 
it raised high enough so there's no more danger of that," 
Starkey explained. 

"Well, I'm giving you fair warning. Accidents must 
be reduced. I' want you to hold a formal investigation 
of every man that gets hurt on the job. Find out why 
x how the accident could have been prevented. That's 
all." 

Next morning Starkey called a meeting of all em- 
ployees. Не told them in part what the master me- 
chanic had said. After the meeting he gave orders to 
the painter to make up a lot of signs bearing safety 
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The safety committee took the general 
foreman at his word. Welding screens were 
overhauled and new ones made. Guard rails were placed 
on the turntable and around the drop-pit. Holes in the 
floor were repaired. Jacks were turned in to be over- 
hauled. Members of the committee seemed to vie with 
each other each trying to find the most things that might 
possibly cause an accident. 


THEY went two weeks without an accident. Starkey 
was beginning to congratulate himself that every safe- 
guard had been provided and accidents a thing of the 
past. Then Wilson, a coppersmith helper, got hurt. 
The fire builder was putting a fire in the 5092, an oil 
burner, as are all of the engines on the Plains Division. 
Wilson came up alongside just in time to meet a gush 
of flame from the fire-box. His face was badly burned, 
blistered solid on one side. He lost two weeks and they 
thought for awhile his right eye would be damaged. 
The fire builder claimed he yelled “look out below 
for a fire on the 5092.” The oil didn’t ignite right at 
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once and he opened the firing valve a couple more 
notches. Then it flashed. Wilson claimed he didn’t hear 
the fire builder yell. Anyway, it was another reportable 
injury. 

‘Caner raved. Starkey had more signs painted and 
bulletins posted until the roundhouse looked like a high- 
way intersection two miles out of town. The safety 
committee renewed their activity with a will. One of 
them proudly suggested that fire builders be provided 
with a whistle, like traffic cops use, to signal when he 
was going to light a fire in an engine. 

Starkey bought the whistles himself,—three of them, 
—and gave one to the fire builder on each shift. The 
fire builders blew lustily when lighting a fire, and lots 
of times when they weren’t. Some of the men learned 
to imitate the whistles and the place sounded like 
Times Square in New York at five p. m. 

In the meantime Evans was having troubles enough 
of his own while the general foreman was making his 
safety first campaign. Business was going good, but 
the engines were not. He was about four engines short 
for the number of trains they were running and loco- 
motives had to be dispatched in many instances without 
proper repairs. March winds were whipping sand and 
dust across the prairies. Hot pins and boxes were daily 
occurrences. Rain and snow had fallen, even in un- 
usual quantities in some sections of the country, but not 
along the Plains Division. The country was dry as a 
popcorn ball and the sand as light. Piston packing cut 
out quickly in spite of increased lubrication. 

Altogether more repairs were needed. The stores de- 
partment, buying on the basis of previous consumption, 
was short on repair parts. Material was being constantly 
ordered to be shipped by passenger, heavy material like 
pistons, piston rods, valve castings, and bull rings. At 
that there were numerous occasions when engines had 
to be held waiting parts. 

While Evans was busy trying to divide twenty trains 
into eighteen engines and make them come out even, 
Starkey was busy with his safety campaign. He was 
getting results, too. That is, far as the records showed. 
There had been no more reportable injuries since Wil- 
son got burned. There had, however, been a flock of 
minor injuries—mashed fingers, twisted ankles, and 
such. Of course Jordan getting his arm hurt would 
have been a reportable injury if he had not come back 
before three days were up. Starkey put him to sorting 
and indexing blue prints until his arm got so that he 
could use it. He was running a lathe at the time it 
happened. He was chucking a brass to make a knuckle 
pin bushing and left the wrench sticking in the chuck 
when Reed, another machinist, stopped to talk to him. 
While they were talking Reed absent-mindedly pushed 
the starting button of the motor-driven lathe. The wrench 
struck Jordan on the wrist, almost breaking it. He 
stayed off two and a half days and spent the rest of the 
week sorting blue prints. 


"THE next reportable injury that showed on the record 
happened one Sunday. Evans was running the place 
alone and short-handed on account of reduced force. 
He had just gotten his lineup and called the dispatcher 
to let him know what engines were to be used when 
the dispatcher called him back. 

“There’s going to be two sections of No. 10 tonight,” 
the dispatcher said. 

Evans swore and hung up the receiver. As it was, he 
just had enough engines to go around and the extra sec- 
tion made him one short. He took a fresh chew of 
horseshoe and sat down to figure it out. 

"Well, let's see. The 5074 is doped to get in about 
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ten o'clock on 81. I can get her for first 10. The 50% 
will be on the first section, she’s a good engine. We can 
run her through on the second section without changing 
the lineup. Yeah, that'll get it,” he told John Harris. 
the clerk. “Guess I'll take a turn through the house te 
see how things are going," he added. 

The phone rang insistently just as Evans started to 
open the door. He paused to see who it was and what 
they wanted. It was the dispatcher and he wanted to 
speak to the foreman. 

“Yes, Evans talking . . . What!" The foreman grip- 
ped the telephone receiver so tight that his knuckle 
were white. He reeled as though stung on the fore- 
head by a hornet. "All right," he said weakly, and 
hung up. 

"What is it, Mr. Evans? Something wrong?" the 
clerk asked. 

"Not much; just the 5074 tore herself up—driver 
tire broke—the train is tied up on the main line at 
Wister. Give the caller an engine crew. I'll see how 
the 5090 is getting along." Evans left the office like 
he had hot coals in his hip pocket. 

The 5090 had a fire in her. The needle had just 
left the peg. The foreman told the fire builder to hook 
up another blower on her and get the engine het 
quickly as possible. Then he thought of the two sec- 
tions of No. 10. There was only one thing to do—get 
another engine for the passenger train. The 5078 was 
due to come off the drop-pit the next day. Evans 
looked her over and decided'that by calling in a couple 
of machinists and helpers he could get her ready. 
Boiler work was O. K. He went back to the office and 
told Harris to call the four men. 

“Were already over on our allowance for this month," 
the clerk reminded him. 

"Can't help it; we've got to get an engine for No. 
10," Evans replied and bit off a hunk of horseshoe that 
would have choked a billy-goat. 

The machinists went to work with a will on the 
5078. Rods were ready to go up when they started. 
They had finished putting up the rods on the left side 
and were getting ready to start on the right. They 
had all of them lined up alongside the engine. Then it 
happened. Another reportable injury! А side rod 
turned over and caught a machinist's helper's foot right 
across the instep. Evans had the man taken to a doctor 
at once. Two broken bones in the foot. He'd be off at 
least three weeks, the physician said. 

Looks like that was enough for one day, but trouble 
hadn't finished with the place, not by a long shot. 

The 5084 was finished about four-fifteen. Jenkins. 
a machinist, ran the valves over. 

“How is she?" Evans asked. 

"Well, looks like she's pretty badly out," the ma- 
chinist replied. 

The swearing Evans did then would have been an 
inspiration to a top sergeant in the army. He swore hv 
ear, by note, and with variations. After he was out of 
breath he took the tram and ran the valves just to he 
certain. The machinist was right. The valve rod would 
have to be shortened 5/16 of an inch. The blacksmith 
wasn't working. By the time he could be called and 
get the job done it would probably mean a serious de- 
lay. And wouldn't that be nice! An engine failure. a 
reportable injury, and a delay on the Limited all in 
one day. Carter would have six conniptions and prob- 
ably a stroke of apoplexy when he heard about it. 

Evans took a walk to collect his thoughts. The ma- 
chinist and helpers took advantage of the foreman's 
absence to climb up in the cab for a smoke. Jim strode 
down through the house leaving a stream of tobacco 
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juice in his wake. He reached stall number nine, then 
turned and headed back so suddenly that he made three 
steps before his shadow caught up with him. The ma- 
chinists and helpers saw him coming and slid out of 
the cab. 

“Неге, Jenkins,” he said to the machinist. “Make а 
bushing for the valve rod.” 

“That’s a new one in it," the machinist said. 

“Неге; ГЇ show you what I want;" Evans went 
on, ''make a bushing for this valve rod and make it 
eccentric. You can either turn the outside first or the 
inside, don't make any difference, but the hole wants 
to be thrown 5/32 of an inch off center. When you 
press it in, have the thin side of the bushing toward 
the rod. That will shorten the travel 5/16—" 

“I see it," Jenkins replied and headed for the ma- 
chine shop. 

When the bushing was finished, the engine trammed 
perfectly. A dowel was put in so that the bushing 
couldn't turn and the engine was ready to go. Evans 
instructed the rod cup man to use plenty of grease on 
all bushings. After the hostler had run the engine up 
and down the lead long enough to limber the bearings 
up a little, the foreman looked over all the bearings. Any 
that showed signs of running hot were doused with 
valve oil. Evans gave the engineer an extra pint of 
valve oil and his best wishes and called it a day. 


NEXT morning when Starkey learned what had hap- 
pened the day before he turned pale around the gills. 
All morning he was jittery as a June bride waiting at 
the church for a delinquent groom. Every time the 
telephone rang, the general foreman jumped. 

Evans, too, was worried, but no use getting excited, 
he figured. That wouldn’t help matters any. Anyway, 
he was too busy to put in much time crying over spilt 
milk. Bemoaning accidents and engine failures that had 
already happened wouldn’t wipe them off the records 
nor prevent the occurrence of others. The thing to do, 
he reasoned, was to figure out why they had happened 
and prevent a recurrence. As he made the rounds, 
Evans subconsciously pondered over the reason for the 
many personal injuries in the Plainville roundhouse. 

About two-thirty in the afternoon the general fore- 
man was sitting at his desk eating aspirins and figuring 
out some new signs and bulletins to be posted around 
the shop. When the telephone rang he came out of 
his chair like a jack in the box. 

John Harris, the clerk, answered the phone. It was 
the call Starkey had been looking for all day. The 
master mechanic wanted the foremen in his office at 
three o'clock. 

“Now, the first thing I want to talk about is engine 
failures," Carter began. “We had another one yester- 
day, a disgraceful failure on one of our best trains, a 
broken driver tire on the 5074. Starkey, what do vou 
have to say about it?" 

"Er-ah-I don't see how it could have been pre- 
vented," the general foreman began uneasily. "I have 
examined the broken pieces and can't find any indica- 
tion of an old crack. I wasn't working yesterday," he 
added. 

“I was!" Evans spoke up, a little angry at the obvi- 
ous attempt of the general foreman to pass the buck. 

"Well, perhaps you can explain why the tire broke 
on the 5074,” Carter glared. 

Evans rolled his cud of horseshoe around to a more 
comfortable position. “Yes, I think I can explain. The 
tires on the 5074 are too thin." 

"They are not down to the limit, are they ?" the mas- 
ter mechanic asked. 
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"No," Evans replied, "but they nearly are. They are 
too thin for heavy passenger service. We just took a 
chance and lost." 

"Ill look into that later," the master mechanic said. 
“The main reason I called you men in was account of 
personal injuries. Another reportable injury yester- 
day. They've got to be stopped. What about it?" 

Starkey squirmed uneasily in his chair. As general 
foreman it was his duty to answer the master mechanic's 
questions, and he didn't know just exactly what to say. 
"Well, I am having some more bulletins posted and 
signs put up," he said. 

“I don't care just how you go about it. What I'm 
interested in is reducing the number of personal in- 
juries. If we can't reduce the number some one is likely 
to take our jobs that can," Carter said significantly. 
"What's your idea on improving our personal injury 
record, Evans?” 

"Seems like we are going at it from the wrong angle," 
the foreman replied, glancing at Starkey. 

“Evidently there's something wrong," Carter said sar- 
castically. "Maybe you can tell us what it is and how 
to correct it." А 

Evans flushed at the thrust. “Yes, I think I can tell 
you what’s wrong. Instead of teaching every man to 
work, think, and act safety, we are really teaching them 
to be careless.” 

“Why, I’ve had bulletins posted and signs 
urging safety on the part of every employee,” 
cut in. 

“Yes, that’s true," Evans replied, “but seems to me 
that we have overlooked the idea of making every man 
feel that it’s his personal problem to reduce injuries. 
We have put guard rails around this and that and 
shields over everything we could think of until the men 
unconsciously feel that it is no longer up to the indi- 
vidual. It's the same way with signs and bulletins. 
They no longer pay. any attention to them." 

“Do you mean gears should not have shields over them 
and belts should not be guarded?" Carter asked. 

"No, not exactly," Evans replied, "but such things 
can be carried too far. When they are, the men get a 
feeling of security that breeds carelessness. Take the 
guard rails around the turntable. Outside of being a 
blamed nuisance, they haven't stopped injuries. Here's 
what I'm getting at. A safe worker is the best safety 
device possible." 

"Ive got that on one of my signs," Starkey inter- 
rupted. 

"Yes," Evans replied evenly, "that's true." 

"Well, what would you suggest to remedy the situa- 
tion?" the master mechanic cut in. 

"Well, my idea is to educate the men; impress on 
them the fact that it's not entirely our job to see that 
they don't get hurt. A careless worker can find some 
way of getting hurt in spite of safety devices." 

“That’s just what I've been trying to do," the gen- 
eral foreman interrupted. 

“Yes, that's true," Evans said. “Weve been carrying 
on a safety campaign without letting the men in on it, 
that is, with the exception of a few of them. The men 
on the safety committee don't get hurt. That's because 
thev feel it's part of their job." 

"Don't you think bulletins and signs do any good ?" 
Carter asked. 

"Yes, sir," Evans replied, “long as they have some- 
thing to say that will interest the men. But I do think 
that after a sign or bulletin has been up so long that 
it is sort of a permanent fixture every one ignores it. 
Just like the posts in the roundhouse. Everyone knows 
posts are there, but no one pays any attention to them. 
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I'd suggest tearing down all old bulletins and signs, 
bulletins especially. Then keep the bulletin board up 
to date and change the signs occasionally. 

“Is that all you have to suggest?" the master me- 
chanic asked. 

"No; Га suggest that in order to make every man 
feel that it's part of his job we have a three-minute 
meeting every morning at eight o'clock for a time, at 
least. Call on different employees for talks on safety. 
Chances are the speeches wouldn't amount to much, but 
the men would go to work thinking about safety, and 
that's what counts. As soon as they realize that dan- 
gers exist and it's their job to avoid them, I believe 
our record will improve." Evans bit off a hunk of horse- 
shoe as he waited for the master mechanic's reply. 

“О. К.” the master mechanic said. "We'll try your 
plan thirty days and see what happens." 

Two months later Carter proudly displayed the ban- 
ner awarded the roundhouse at Plainville for going 
thirty days without a single personal injury. 


A One-Hand Portable 
Eleetrie Serew Driver 


A small, light-weight, portable electric screw driver, capa- 
ble of driving all sizes of screws from No. 4 to No. 12 
by simply changing the finder and bit, is being intro- 
duced by the Independent Pneumatic Tool Co., 600 W. 
Jackson Boulevard, Chicago. This new Thor U16 elec- 
tric screw driver follows the design of the U14 electric 
drill recently placed on the market, and incorporates 
several new features in an electric screw driver. All 
weight is concentrated at the operator's hand, elimi- 
nating overhanging weight and providing easy, untiring 
operation with "finger-point" accuracy, making it a real 


r 


Thor portable electric screw driver 


one-hand tool. The smallness of the screw driver, only 
10% in. overall, permits use in places ordinarily in- 
accessible. A powerful motor, dependable tension ad- 
justment, hand-wound armature and special commuta- 
tor construction, provide efficient operation. 

Ball bearings and heat-treated helical gears reduce 
noise and vibration to a minimum and increase motor 
efficiency. These features also reduce the heat gener- 
ated. The Thor ventilating system provides effective 
cooling of the motor which increases the power by en- 
а пе the motor to pull, without overheating, a sus- 
tained load close to its maximum capacity. 

This tool has a free speed 700 r.p.m. and weighs 
complete with screw driving attachment 3% lb. It is 
equipped with No. 250 slip-clutch attachment. 
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Pedestal Grinders 
For Carbide Tools 


Two new pedestal grinders—a 6-in. and a 10-in. grinder 
—designed for the grinding of cemented carbide tools, 
are announced by Carboloy Company, Inc., Detroit, Mich. 
They have been developed to meet the requirements 
necessary to grind carbide tools more rapidly and with- 
out injury to the carbide tip and are said to be 
suitable not only for resharpening tools dulled in ordin- 
ary use but also for the rapid reconditioning of carbide 
tools on which the tip has been accidently broken, the 
reshaping of carbide tools, and the rapid grinding ої 
milled and brazed carbide tools (milled and brazed tools 
are carbide tools finished except for the grinding opera- 
tion). 

The 6-in. grinder is designed for the interchangeable 
use of silicon-carbide cup wheels for roughing and fin- 
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The 10-in. Carboloy pedestal grinder 


ishing, diamond wheels, and lapping discs. It is intended 
for plants having carbide tools in the smaller size range- 
up to about 5/8 in. square—and a relatively few larger 
sizes of tools. The 6-in. grinder also supplements the 
larger 10-in. grinder for plants whose tools require re- 
conditioning on diamond wheels or lapping discs. For 
such work all sizes of tools can be accommodated. 

The 10-in. grinder is designed for both peripheral 
grinding on straight wheels (silicon carbide) and face 
grinding on silicon-carbide cup wheels. Both roughing 
and finishing can be done on the one machine. 

A few of the more outstanding features claimed for 
these machines are: (1) Provision for rapid wheel 
changes when necessary; (2) Vee-belts made accessible 
for quick changes or adjustments by simply removing 
one wheel guard and side louvre; (3) Exhaust outlets 
provided for rapid connection to blower systems; (4) 
Both grinders provided with tool rest tables sufficiently 
large to accommodate all sizes of tools, and in each case 
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the tables extent well beyond the face of the cup wheels 
and around the periphery; (5) Both the 6-in. and 10-in. 
grinders have reversible motors which facilitate grinding 
of either left or right hand tools; (6) Motors are 
mounted inside pedestals of both grinders and are insu- 
lated to eliminate vibration, and are dust protected; (7) 
The 6-in. grinder is provided with reservoir and needle 
valve for lubrication of diamond wheels. 


Manifold 
Air-Control Valve 


A valve for the control of compressed air or hydraulic 
equipment, developed by the Hannifin Manufacturing 
Company, Chicago, comprises a type of “Packless” mani- 
fold valve of unusually compact construction and ar- 
ranged for a simple piping installation. This valve is 
for the control of six double-acting air cylinders from a 
single point on a Jordan spreader. Other types are avail- 
able for the control of any number of cylinders on air or 
hydraulic equipment used in railroad shops. The base of 
the valve is one piece, with inlet and exhaust ports at the 
ends and cylinder ports in the bottom. Piping can be 
arranged in the simplest manner with minimum number 
of connections. Inlet and exhaust connections can be 
made at either end of the base. Manifolds can be fur- 
nished with any number of valves required. 

Hannifin “РасКез5” air control valves are of simple, 
efficient design, with a minimum number of parts and 
no packing whatever. The bronze disk which controls 
the air flow is ground and lapped to make a perfect seal 
with the seat which is similarly finished. This effective 
design prevents leakage and maintenance troubles. The 
disk and valve seat are restored to original efficiency by 
simple re-lapping at infrequent intervals. 

Manifold valves are available in three-way and four- 
way types. Type MK has 45-deg. movement and no 
shut-off position, air being admitted at all times to one 
side or the other of the air cylinder. The Type MV 
has 90-deg. movement with outlets open to the exhaust 
when the lever is in the shut-off position. The Type 
MP has 90-deg. movement with the outlet and exhaust 
ports closed when the lever is in the shut-off position. 

Besides its use for the control of compressed air and 
hydraulic equipment, the manifold valve is said to be well 
adapted to the control of fluid and gas handling and 
pumping operations, filling and emptying storage tanks, 
and many similar uses. 


Hannifin manifold-type Packless four-way air control valves for the 
unit-position control of multiple air or hydraulic cylinders 
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High Speed 
Turret Lathe 


A simplified high-speed turret lathe for a wide range of 
both ferrous and non-ferrous material machining jobs 
has been designed by the Gisholt Machine Company, 
Madison, Wis. This machine is intended for both quan- 
tity production and small lots, is of the same general 
design as the Gisholt No. 3, No. 4 and No. 5 universal 
turret lathes and embodies many of the same labor saving 
devices. The automatic collet chucking capacity for 
round, hexagon and square stock is 112 in., 136 in. and 
1% in. respectively, and uses either an 8-, 10-, or 12-in. 
scroll chuck. The machine has a maximum of 1875 in. 
swing over the steel-topped ways. 

A feature of this machine is its drive. Primarily de- 
signed for high-speed work, all gears and clutches have 
been omitted from the spindle and headstock. The 
spindle, mounted on tapered roller bearings, is driven by 
vee belts directly from the motor mounted in the cabinet 
under the headstock. These belts drive an aluminum 
sheave which is mounted on the spindle back of the rear 
bearing. This sheave is so mounted that it can be quickly 
removed and replaced by another of different diameter, 
varying the speed in much the same manner as would 
be done by pickoff gears. A corresponding change is 
made in the motor pulley with an adjustment of the 
motor mounting to compensate for belt length. A variable 
diameter motor sheave can also be supplied. By these 
means exactly the correct speed for any desired diameter 
can be secured so as to utilize cutting tools to the best 
advantage and to minimize the inflexibility of the varia- 
tions for which two- or four-speed motors are wound. 

Control of the spindle is by means of a push-button 
panel on the headstock, providing start, stop, reverse, 
and the various speeds of the motor. 

The hexagon turret and its stop roll are automatically 
indexed to the next position with a back movement of 
the slide. As the slide advances to the work, the hex- 
agon turret is automatically located and clamped in place. 
The operator need not take his hand from the pilot 
wheel to accomplish this whole operation. The machine 
is offered with either power-feed turret or hand-feed 
turret, the latter being the more usual. The saddle may 
be clamped to the bed at any position suitable to the 
work. 

Three types of hand-operated cross slides are offered 
and any one may be furnished with or without hand lon- 
gitudinal adjustment to suit requirements. The three 
cross slides are lever operated, screw operated or a com- 
bination of lever and screw. 


Gisholt 18-in. high-speed turret lathe 
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NEWS 


Eastern Car Foreman's Associa- 
tion Outing July 23 


Tue Eastern Car Foreman's Association 
will hold its annual golf tournament and 
field outing on Thursday, July 23, at the 
Race Brook Country Club, New Haven, 
Conn. 


W. H. Winterrowd Honored 


Tue honorary degree of Doctor of En- 
gineering was conferred upon William H. 
Winterrowd, vice-president of the Frank- 
lin Railway Supply Company, by Purdue 
University at its recent commencement. 
Mr. Winterrowd was graduated from that 
institution in 1903 with the degree of 
bachelor of science in mechanical engi- 
neering. The citation for his honorary 
degree read: “Engineer of high repute, 
executive of recognized achievements, hu- 
manist of inspiring example." 


Dedication Ceremonies for **City 
of Denver" 


DEprcATORy ceremonies for the stream- 
liner "City of Denver," placed in service 
by the Union Pacific on June 18, were 
held in Chicago and Denver. The cere- 
monies in Chicago took place in the Chica- 
go & North Western station between 4:30 
p.m. and 5:00 p.m., eastern time, while 
those in Denver were held simultaneously 
at the Union station in that city. The cere- 
monies at both cities were broadcast over 
the National Broadcasting Co. network. 
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The "Silver Jubilee" of the London & 
North Eastern leaving Newcastle station 
at the 
Manchester 


D 


New York Law Requires ‘‘Helper”’ 
on Diesel Engines 


Governor Lehman of New York has 
signed the bill passed at the recent legis- 
lative session, which amends the New York 
State railroad law, so as to require a two 
man crew on "fuel-electric" (Diesel) en- 
gines. 


N. Y. C. **Mercury" Christened 


Tue New York Central's new stream- 
line train, the "Mercury," was christened 
at Union station, Indianapolis, Ind., on 
June 25 by Miss Louise Landman, daugh- 
ter of L. W. Landman, general passenger 
trafic manager of the road. She broke 
over the nose of the Mercury’s locomo- 
tive a bottle of champagne from San- 
dusky, Ohio, which is along the route the 
train will cover on its proposed regular 
run between Cleveland, Ohio, and Detroit, 
Mich., via Toledo, Ohio. The Mercury 
is expected to go into regular service on 
a daily round trip on July 15. 


Pennsylvania Wins Moderniza- 
tion Contest Award 


Tue Pennsylvania has won second place 
in the Forbes Magazine “$200,000,000 In- 
dustrial Modernization Contest," it was an- 
nounced recently at the prize presentation 
ceremonies held in New York. First prize, 
the "Modernization Cup," was awarded to 
International Business Machines Corpora- 
tion. The award to the Pennsylvania was 


a.m. 
express 


same time as the 
and Liverpool 


Globe photo 


based on its program for scrapping 32,000 
old freight cars and replacing them by 
10,000 new all-steel cars of advanced type. 
thus providing 11,000,000 man-hours ot 
work for employees in the durable goods 
industries. Upward of $200,000,000 has 
been invested in plant modernization pro- 
grams begun or completed this year by 
approximately 100 corporations which par- 
ticipated in the contest, it was revealed 
at the prize presentation ceremonies. 


New Haven’s ‘‘Comet” a Year Old 


Tue New York, New Haven & Hart- 
ford’s “Comet,” streamlined train now 
making six round trips week days between 
Providence, R. I., and Boston, Mass., cele- 
brated its first birthday on June 5. Dur- 
ing its first year the Comet has traveled 
more than 133,000 miles; it started origi- 
nally with five round trips each week day, 
but beginning last September a sixth round 
trip was added. On Sundays the train 
has been used frequently for special ex- 
cursions which have totaled 12,000 miles. 
Approximately 100,000 persons have ridden 
on the Comet. 


Double-Deck Trains in Germany 


Tue Lübeck-Büchen railway in Ger- 
many has recently placed in service two 
two-car double-deck streamline trains 
hauled by a 2-4-2 type tank locomotive. 
The new trains, says a description pub- 
lished in a recent issue of the Railway 
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Gazette (London), are designed for a max- 
imum speed of 74.6 m.p.h. and may be 
operated without shifting the locomotive 
from one end to the other; an operator's 
compartment has been built into the front 
of the car which leads when the train is 
running with the locomotive at the rear, 
and electric remote control apparatus is 
employed *o operate the engine. The pas- 
senger seats on the double-deck cars pro- 
vide accommodations for 258 third-class 
and 42 second-class passengers. The light- 
weight cars, which are but little higher 
than those of normal design, are built of 
high-tensile steel and the framework is 
welded throughout; trucks are fitted with 
roller bearings. 


Designing for High-Tensile Steels 


— Corrections 


In Table II in the second column on 
page 181 of the May issue of the Railway 
Mechanical Engineer the factor of safety 
at the top of the second column should be 
1.813 instead of 1,813. 

The second formula near the top of the 
first column on page 183 should have a 
decimal point before 52 in the denomina- 
tor, thus 

P 15000 


1 ( LX? 
16190 2) 

In the formula for P/A іп the third 
paragraph in the first column on page 246 
of the June issue the factor before L/b in 
po denominator should be .005 instead of 

In the explanation of terms immediately 
below equation (24) in the second column 
on page 246 the last item should read: 


I = Moment of inertia, in.* 
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Tron & Street Propucts, Inc., Chicago, 
has purchased the North Works of The 
Ryan Car Company, at Hegewisch, Ill., 
including buildings and 27 acres of land. 


THe METALLIzZING COMPANY OF AMERICA 
Іхс., Los Angeles, Cal., has opened a new 
branch office at 407 Call building. San 
Francisco, under the management of E. T. 
Parkinson. 


J. СлвызьЕ MacDonatnp has become as- 
sociated with the executive personnel of 
the United States Steel Corporation as an 
assistant to Myron C. Taylor, chairman of 
the board, in respect to public relations, 
with headquarters at New York. 


Tue Hutcuins Car Roorixc Company, 
Detroit, Mich., and the Chicago-Cleveland 
Car Roofing Company, Chicago, have 
merged under the corporate name of the 
Chicago-Hutchins Corporation, with gen- 
eral offices at 332 South Michigan avenue, 
Chicago. 


Tue general offices of the Fruit Grow- 
ers Express Company, the Western Fruit 
Express Company, the Burlington Refrig- 
erator Company and the National Car Com- 
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New Equipment 


LOCOMOTIVE ORDERS 


No 


Road ordered Type of locomotive Builder 
Boston & Maine................ 3 600-hp. Diesel-elec. switchers Electro-Motive Corp. 
Portland Terminal Co........... 3  600.hp. Diesel-elec. switchers American Locomotive Co. 
Southern Pacific ............... 6! 4.8-4 passenger Lima Locomotive Works 

12! 4-8-8-2 freight Baldwin Locomotive Works 
Locomotive INQUIRIES 

Central of Brazil....... .2or3 4-10-12 
Green Bay & Western.. Я 3 2.8.2 
Toledo, Peoria & Western... 4 4-8-4 


Freicht-Car ORDERS 


No. of 
Road cars Type of car Builder 
Cornwall R. Ҝ.................. 20  70-ton hopper-ore Bethlehem Steel Co. 
General Chemical Со............. 3  50-ton tank American Car & Foundry Co. 
Merchants Despatch, Inc......... 500 Refrigerator Merchants Despatch Trans Co. 
Northern Pacific ............... 500 Gondola Pressed Steel Car Co. 
250 Flat Company shops 
Southern Pacific ............... 250 Auto-box Mt. Vernon Car Mfg. Co. 
500 Auto-box General American Trans. Corp. 
500 Box Pressed Steel Car Co. 
500 Вох Pullman-Standard Car Mfg. Co. 
500 Box Bethlehem Steel Co. 
250 Box American Car & Foundry Co. 
200 Fiat Company shops 


100 Gondola 

10,000-gal. tank 

$ 12,000-gal. tank 
2-comp.—8,000-gal. tank 
Under frames? 


Company shops 

Pullman-Std. Car Export Corp. 
General American Trans. Co. 
General American Trans. Co. 
Ryan Car Co. 


Wheeling & Lake Егіс.......... 500 60-ton twin hoppers Pullman-Standard Car Mfg. Co. 
500 60-ton twin hoppers Ralston Steel Car Co. 
| FREIGHT-CAR INQUIRIES 
American Railroad of Porto Rico ое. Ооо Dep une Te E Бк a Begs 
Central of Georgia.............. 0 50-оп hopper — .J— ...... ees 
Chicago Great Western.......... SO-ton flat © — prama uenerit 
Е. I. duPont de Nemours & Co...1to5 70-ton tank — .— .—  ...... eee eee eee ee 


Type of car 
80-ft. baggage-horse 


Builder 
St. Louis Car Co. 


International Rys. of Central 150 to 
America. sii vice ce irs 300  12-ton banana 
Lehigh & New England......... 250  50-ton hopper 
Norfolk & Western............. 1,000 Box 
PASSENGER-C AR 
Road No. cars 
Southern Pacific ............... 2 
Two 
12-car 
trains‘ Streamline 


? For service in Brazil. 
5 For 50-ton box. 


Pullman-Standard Car Mfg. Co. 


1To be equipped with Buckeye six-wheel tender trucks. 


*To be placed in daytime operation between San Francisco, Cal., and Los Angeles about Januar 


1. The trains will be 


owered with high-speed, streamline steam locomotives, and, complete wit 


réserve motive power, will cost approximately $2,000,000. Each train will include chair cars, a parlor 
car, a parlor-observation car, a dining car and a tavern car. They will be airtconditioned throughout. 


The tavern car, which will be a separate unit, will bc of unique and original design, with 


unch 


counter facilities at one end and lounge space, equipped to serve refreshments and beverages, at the 


other. 


Supply Trade Notes 


pany have been moved from 1259 Munsey 
building, to 1101 Vermont avenue, Wash- 
ington, D. C. 


E. S. Frrz81MMoNs, manager of sales 
of the Flannery Bolt Company, Bridge- 
ville, Pa., has been appointed vice-presi- 
dent; W. C. Masters has been appointed 
sales engineer; Leo Finegan, eastern sales 
manager, and W. M. Wilson, western sales 
manager. 


Tue Авмѕтвохс CorK Propucts Com- 
pany and the Corning Glass. Works have 
entered into a selling arrangement whereby 
the former will act as sales agent in the 
equipment insulation field for the latter 
company's refined wool insulation, con- 
sisting of glass fibres. 


Tue ArrFoL INSULATION COMPANY, INC., 
New York, has opened Chicago offices in 
the Field building, 135 South LaSalle 
Street. D. D. Grassick has been appointed 
district supervisor in charge of the new 
Chicago headquarters. Mr. Grassick was 
formerly in the employ of the Santa Fe in 
the mechanical and car construction de- 
partment for 11 years, and from 1926 to 


Each train, to be named the Daylight, will have a capacity for 465 passengers. 


1931 was railway and industrial sales man- 
ager of the Insulite Insulation Company. 
Since 1932 he has been located at Cleve- 
land as transportation sales representative 
of the Philip Carey interests. 


Jonn C. Stewart, supervisor of insula- 
tion sales of the United States Gypsum 
Company, with headquarters at Chicago, 
has been promoted to manager of railroad 
sales, with the same headquarters, the 
department being newly created to co- 
ordinate the merchandising and servicing 
of United States Gypsum products to 
railroads. 


GeorcE I. FisHer, for the past eight 
years with the Haskelite Manufacturing 
Corporation, has joined the new Technical 
division of the Algoma Plywood & Ve- 
neer Company, Algoma, Wis. with du- 
ties as an engineer, also sales promotion 
and advertising work. He will act as 
direct assistant in the Chicago office to 
James R. Fitzpatrick under whose di- 
rection the Algoma Technical division was 
recently established. The Detroit, Mich., 
office of this division is in charge of G. 
M. Hanrahan. 
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J. W. GrEAsoN has resigned as general 
manager of the Knapp Bros. Mfg. Com- 
pany, Joliet, Ill., to become associated with 
the Rawlplug Company, Inc, New York. 
Mr. Gleason was assistant general sales 
manager of the Kalman Steel Company 
for five years and sales engineer of the 
General Fireproofing Company for seven 
years. Prior to that he was employed by 
the Northwestern Expanded Metal Com- 
pany and the Link Belt Company. 


WirLLIAM P. Ewing, vice-president in 
charge of sales of the Superior Steel Cor- 
poration, Pittsburgh, Pa., has been pro- 
moted to executive vice-president, a newly 
created office, and has been succeeded by 
L. W. Briggs, who has resigned as general 
manager of sales of the West Leechburg 
Steel Company. David Pryde, manager of 
works of the Superior Steel Corporation, 
has been promoted to vice-president in 
charge of operations. 


Н. C. McErnoxE, for the past five years 
attached to the president's office of the 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., and who 
has served in various capacities in the 
works, headquarters sales, stock control 
and executive departments, has been ap- 
pointed assistant to vice-president. Dur- 
ing recent months Mr. McElhone has been 
in charge of Westinghouse Golden Jubilee 
Year activities. 


PauL D. Marrav has been appointed 
manager of the Insulation Division, east- 
ern district, of the Gustin-Bacon Manu- 
facturing Company, Kansas City, Mo. Mr. 
Mallay was for many years chief en- 
gineer of the Transportation Department 
of the Johns-Manville Sales Corporation 
and subsequently vice-president of the Geo. 
A. Nicol Corporation. The eastern head- 
quarters of the Gustin-Bacon Company 
are at 401 North Broad street, Philadel- 
phia, Pa. 


Tue Sarety Car HEATING & LIGHTING 
Company, New York, has announced the 
following personnel changes: Charles W. 
Walton, for 23 years secretary and treas- 
urer of the company, at his own request 
relinquishes the responsibilities of those 
positions and, after 35 years of continuous 
service to the company, retires from active 
business. Herbert K. Williams, assistant 
to president, has in addition been elected 
secretary, his headquarters remaining at 
New York. William Stewart, assistant 
secretary and assistant treasurer, has been 
elected treasurer and assistant secretary, 
with headquarters remaining at New 
Haven, Conn. John H. Michaeli, formerly 
assistant to vice-president of Safety Refrig- 
eration, Inc., a subsidiary of Safety Car 
Heating & Lighting Company, has been 
elected assistant secretary and assistant 
treasurer, with headquarters at New York. 
In addition to the above corporate changes, 
the following also became effective July 1: 
H D. Donnell, representative at San Fran- 
cisco, Cal., has been appointed manager of 
the Pacific Coast sales district with head- 
quarters remaining at бап Francisco. 
Joseph E. Haskett, who has been attached 
to the headquarters staff in New York, has 
been transferred to the Pacific Coast sales 
district, with headquarters at San Fran- 
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cisco. Arthur R. Hamilton, representative 
in the Chicago sales district, is transferred 
to New York as assistant to Mr. Williams, 
and Eugene Leherissey, formerly with the 
engineering and inspection department at 
the New Haven Works, is transferred to 
the Chicago sales district, with headquar- 
ters at Chicago. 


Кли. HERRMANN, vice-president and gen- 
eral manager of the Bantam Ball Bearing 
Company, South Bend, Ind. has retired, 
and has been succeeded by A. H. Frauen- 
thal, assistant general manager. Mr. Frau- 


A. H. Frauenthal 


enthal entered the employ of the Bantam 
Company in 1930, previous to which time 
he had been quality engineer of the Stude- 
baker Corporation and chief inspector and 
metallurgical engineer of the Chandler 
Motor Company. Since entering the em- 
ploy of the Bantam Company he has served 
as sales engineer, divisional manager in 
charge of sales engineering and manufac- 
turing and assistant general manager. 
Mr. Herrmann is retiring in accordance 
with plans made when the Bantam Ball 


Karl Herrmann 


Bearing Compnay was consolidated with 
the Torrington Company. He will be re- 
tained as a consulting engineer. He en- 
tered the employ of the Bantam Company 
in 1929 as vice-president and general man- 
ager, prior to which he had had over 30 
years’ experience in engineering, approxi- 
mately 20 years of which was with the 
Studebaker Corporation. Mr. Herrmann 
plans to re-enter some phase of the auto- 
motive field. 


Е. В. Packer has resigned his positier 
as mechanical engineer of the О & С 
Company, New York, and has been ap 
pointed assistant to the president of The 
Rails Company, with headquarters at Nes 
Haven, Conn. Mr. Packer has served his 
apprenticeship in both shop and foundry 
practice and was consecutively drafts- 
man, chief draftsman, estimator and sales 
engineer. He has been for a number ‹: 
years identified with the railway supp; 
business, specializing in locomotive, car. 
and track devices, which are now exten- 
sively used. He has had wide experience 
in the development of snow-fighting equip- 
ment, including snow flangers and plows. 
and electric heaters for railway switche: 
and third rails. He has devoted much time 
to forced feed mechanical lubrication fcr 
lccomotives and has contributed improve- 
ments in this field. In his association with 
The Rails Company, Mr. Packer will con- 
tinue in the development, promotion, але 
sales of devices to serve the same general 
field with which he has been so closely as- 
sociated. 


Obituary 
Rosert E. BELKNAP, at one time sales 
agent for the Bethlehem Steel Company at 
Chicago, died in Boston, Mass., on June 4. 


W. А. CHAMPIEUX, superintendent of the 
Illinois-Southern district for the Ox-weld 
Railroad Service Company, with headquar- 
ters at Chicago, died in that city on June 
4 of heart failure. 


ЈоѕЕРН Doar, vice-president of Temple- 
ton, Kenly & Co., Chicago, died in that city 
on May 30 of pneumonia. Mr. Dolar en- 
tered the employ of this company in 1906 
as a draftsman, and later became works 
manager, purchasing agent, and in 1914 
vice-president in charge of purchases. 


Jonn Brunner, consulting engineer oí 
the Carnegie-Illinois Steel Company, Chi- 
cago, died in Evanston, Ill, on June 15 
after a long flness. Mr. Brunner was 
born in Sweden on November 22, 1865, 
and was graduated from the Royal Insti- 
tute of Technology of Sweden in 1887. 


ЕверЕвтск W. SrUuBBs, who was me- 
chanical engineer of the Chicago Great 
Western from 1911 to 1923, died on May 
16 at Muncie, Ind. From 1923 to 1926 
Mr. Stubbs served as mechanical engineer 
of the Standard Stoker Company, and 
later was connected with the A. M. Byers 
Company. At the time of his death he 
was mechanical engineer of the Muncie 
Oil Engine Company, Muncie. 


Horace A. Crocker, retired mechan- 
ical expert of the Westinghouse Air Brake 
Company, died May 27. Mr. Crocker was 
born in Indiana and went to California in 
1882 to enter the employ of the Southern 
Pacific at San Francisco. After 21 years 
service as a mechanic, air brake repair- 
man and later air brake inspector, he be- 
came associated with the Westinghouse 
Air Brake Company as inspector at Oak- 
land, in 1903. He was transferred to Los 
Angeles as representative of the Westing- 
house Air Brake Company, and Westing- 
house Traction Brake Company, which 
position he held until he retired in 1933. 


(Turn to next left-hand page) 
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THE RECORD SHOWS" 
Speed and Horse Power go UP... Costs go DOWN 


НН "that the average running speed of the BR 
1910 locomotive was 20 M.P.H., that of 

| | [ff 1920, 33 мрн. and that of the 1930 p 

an freight locomotive 42 miles per hour. 
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a mere three-fold increase. 
And there are locomotives 
in operation with 4000 to 
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"that the average cost per 1000 revenue 
ton-miles of freight traffic has been 
reduced from $10.66 in 1920 to $6.48 in 
1933." 


$6.48 


1910 1920 1930 1935 
Increased draw bar horse power and improved design of 


modern locomotives moves heavier trains at higher speeds 
and at greatly reduced costs per 1000 revenue ton-miles. 


Modern power is essential for economical railroading. 


*L. W. Wallace, Director of Equipment 
Research; Association of American Rail. 
roads, before the Pittsburgh Railway Club. 
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General 


W. J. O'NriLL has been appointed su- 
perintendent of motive power of the West- 
ern Pacific, with headquarters at Sacra- 
mento, Cal., succeeding M. B. McPartland. 


Е. В. Махов, assistant to the general 
mechanical superintendent of the North- 
ern Pacific, with headquarters at St. Paul, 
Minn, has had his title changed to gen- 
eral mechanical assistant. 


D. J. SHEEHAN, mechanical assistant to 
the president of the Chicago & Eastern 
Illinois, has been appointed superintendent 
of motive power, with headquarters as be- 
fore at Danville, Ill., to succeed L. S. Kin- 
naird, who has retired. Mr. Sheehan is a 
native of Northampton, Mass, and was 


D. J. Sheehan 


graduated in mechanical engineering from 
the University of Michigan in 1920. From 
the time of his graduation until 1923 he 
served as an instructor in the mechanical 
engineering department of Purdue Univer- 
sity. He then entered the engineering de- 
partment of the Lima Locomotive Works, 
Lima, Ohio, where he remained until 1928, 
when he entered the service of the Erie as 
special engineer to the mechanical assistant 
to the president. In July, 1929, he was 
appointed special engineer to the mechani- 
cal assistant to the president of the Chesa- 
peake & Ohio, and in 1932 was appointed 
engineer of motive power of the Advisory 
Mechanical committee of the Chesapeake 
& Ohio, the Erie, the New York, Chicago 
& St. Louis and the Pere Marquette, with 
headquarters at Cleveland, Ohio. Later in 
the same year Mr. Sheehan became me- 
chanical assistant to the president of the 
C. S. & I. with headquarters at Danville. 


EucENE H. Roy, whose appointment as 
general superintendent motive power for 
the Seaboard Air Line, with headquarters 
at Norfolk, Va., was noted in the June 
Railway Mechanical Engineer, was born on 
August 14, 1883, at Winooski, Vt. Mr. 
Roy entered railway service in November, 
1905, as a machinist for the Boston & 
Maine at Worcester, Mass., and the fol- 
lowing year went with the Florida East 
Coast, serving as a machinist at St. Augus- 
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Personal Mention 


tine, Fla. In August, 1907, he became a 
machinist for the Seaboard Air Line at 
Jacksonville, Fla., serving successively 
with that road as night enginehouse fore- 
man at Jacksonville, general foreman at 
Tampa, Fla., and enginehouse foreman at 
Raleigh, N. C., and at Portsmouth, Va. 
From May, 1918, to June, 1919, he was in 
charge of machinists in the United States 
Navy Yard at Portsmouth. In October, 
1919, he became enginehouse foreman for 
the Virginian at Elmore, W. Va., and from 
April to August, 1920, was leading machin- 
ist and salesman for the Union Iron Works 
at Berkley, Va. In August, 1920, he re- 
entered the service of the Seaboard Air 
Line as a machinist at Portsmouth, then 
becoming general foreman in the locomo- 
tive department at Portsmouth. In April, 
1922, he became master mechanic at Sa- 
vannah and in February, 1927, general mas- 
ter mechanic, Western district. On March 
1, 1928, he became master mechanic, which 
position he held successively on the Alaba- 
ma division, the Alabama and East Caro- 
lina division and the South Carolina divi- 


Eugene H. Roy 


On September 6, 1929, Mr. Roy was 
appointed superintendent motive power at 
Savannah and on April 1, 1931, was ap- 


sion, 


pointed assistant general superintendent 


motive power. 


P. J. Сошллсалх, general superintendent 
of motive power of the Chicago Rock Is- 
land & Pacific, with headquarters at Chi- 
cago, at his own request, has been relieved 
of the responsibilities of this position but 
will continue to serve the railroad in a 
consulting capacity. Mr. Colligan was 
born on January 24, 1868, at Rock Island, 
Ill. He first entered railway service with 
the Rock Island in 1886 as a call boy, 
later becoming a machinist apprentice. 
On finishing his apprenticeship in 1890 
Mr. Colligan entered the service of the 
Chicago, Milwaukee, St. Paul & Pacific 
as a machinist at Savanna, Ill., returning 
to the Rock Island as a machinist at Hor- 
ton, Kan., in 1892. He left the Rock 
Island in 1894, becoming a machinist on 
the Missouri-Kansas-Texas and subsequent- 
ly being promoted to general foreman. In 
1899 he returned to the Rock Island as a 
machinist at Davenport, Iowa, and in the 
following year was promoted to the posi- 


tion of enginehouse foreman, in which œ 
pacity he served at various points 

1904 he became general foreman on te 
Illinois Central, later being appointed m3 
ter mechanic at Clinton, Ill. In 1905» 
again returned to the Rock Island as x: 
chine-shop and gang foreman at Silvis, IL 


P. J. Colligan 


in 1906 being sent to Chickasha, Okla., 2 
general foreman. In 1907 he was appointe 
assistant master mechanic at Fort Worth 
Tex. and іп 1909, master mechanic 2 
Dalhart, Tex. In 1923 Mr. Colligan wa 
appointed superintendent of motive роже 
at El Reno, Okla.; in 1925, was assigned 
to the position of superintendent of shops 
at Silvis; on March 1, 1932, was appointed 
superintendent of motive power at Kan: 
City, Mo., and on October 1 of the same 
year, general superintendent of motive 
power at Chicago. 


М. B. McPartLanp, superintendent of 
motive power of the Western Pacific, # 
Sacramento, Cal., has been appointed ger 
eral superintendent of motive power of the 


M. B. McPartland 


Chicago, Rock Island & Pacific, with heat 
quarters at Chicago, Ill., succeeding P. }. 
Colligan, retired. Мг. McPartland, W35 
born on October 3, 1882, at Burlington 
Iowa. He received his higher education # 
(Continued on next left-hand page) 
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MAKE THOSE OLDER LOCOMOTIVES 


ESS ostu TO MAINTAIN! 


HERE is a simple way to reduce maintenance costs of power built 
T a few years ago. By application of The Locomotive Booster the 
excessive stresses and shocks incident to starting, acceleration and 
over the "tight places” are avoided. 

The added power provided by the Booster smoothly starts the train 
and quickly accelerates it to road speed without excessive piston 
thrust from the main cylinders and without the shocks and 
jars of taking slack. 

It provides a better balanced locomotive. It reduces stresses on rods 


and bearings with a correspondingly reduced cost for total locomotive 


maintenance. 


3 rt An ADR 
3 Y с x | Ч I = > - 7 as 
t E ` бее T чайы it и , g eS ный _ (4 \ : 
Because material and tolerances are just right for the job, genuine Franklin repair parts give 
maximum service life. 


CHICAGO 


Purdue University, graduating in 1905. 
Shortly thereafter he became a special ap- 
prentice with the Chicago, Burlington & 
Quincy, and in 1907 he entered the serv- 
ice of the New York Central as gang 
foreman in the West Albany (N. Y.) 
shops. Two years later he became a drafts- 
man on the Rock Island, and in 1910 went 
with the National Railways of Mexico as 
mechanical engineer, returning to the serv- 
ice of the Rock Island in 1913 as general 
foreman in the mechanical department at 
Cedar Rapids, Iowa. Two years later he 
was transferred to the Forty-Seventh 
Street shops, Chicago, and after a short 
time in this position, was appointed master 
mechanic at Goodland, Kan. In 1917 he 
left the Rock Island to become master me- 
chanic of the Denver & Salt Lake, later 
becoming superintendent of motive power. 
In 1921 he left the Denver & Salt Lake 
to become superintendent of motive power 
of the Western Pacific. 


Master Mechanics and 
Road Foremen 


P. В. FmisBEE has been transferred as 
road foreman of engines from Buffalo, 
N. Y., to the Allegany and Bradford divi- 
sions of the Erie, with headquarters at 
Salamanca, N. Y. 


Lawrence VAN ScuHaicK has been 
transferred as road foreman of engines 
from Salamanca, N. Y., to the New York 
division of the Erie, with headquarters at 
Jersey City, N. J. 


С. P. TnacHTA, master mechanic of the 
Chicago, Burlington & Quincy at Gales- 
burg, Ill, has been transferred to the St. 
Joseph division, with headquarters at St. 
Joseph, Mo. 


W. E. Beck has been appointed road 
foreman of engines of the Mahoning divi- 
sion of the Erie, with headquarters at 
Cleveland, Ohio, succeeding J. J. McNeill, 
retired. 


C. E. Prorr, road foreman on the Gales- 
burg division of the Chicago, Burlington 
& Quincy, has been appointed assistant 
master mechanic of the Galesburg-Ottum- 
wa divisions, with headquarters at Gales- 
burg, Ш. 


Shop and Enginehouse 


Н. К. LeSure, master mechanic of the 
Long Island Railroad at Richmond Hill, 
N. Y. has been appointed general fore- 
man, maintenance of equipment depart- 
ment, New York Division. 


A. L. Porter, gas engine expert of the 
Chicago Great Western at Oelwein, Iowa, 
has been appointed supervisor of internal 
combustion engines, with headquarters at 
Oelwein. 


W. L. Gorton, district road foreman of 
engines and fuel supervisor of the eastern 
district of the Erie, with headquarters at 
Jersey City, N. J., has been appointed su- 
pervisor of fuel and locomotive operation 
of the Erie, succeeding J. E. Ingling, de- 
ceased. 


Car Department 


J. Grant, car foreman of the Canadian 
National at Dauphin, Man., has retired. 
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С. В. Stokes, car foreman of the Cana- 
dian National at Brandon, Man., has been 
transferred to the position of car foreman 
at Atikokan, Ont. 


J. Lampert, car foreman of the Cana- 
dian National at Redditt, Ont., has been 
transferred to the position of car foreman 
at Brandon, Man. 


C. A. Аввотт, district car foreman of the 
Canadian National at Edmonton, Alta., 
has been transferred to the position of car 
foreman at Edmonton, North. — 


J. W. WANT, car foreman of the Cana- 
dian National At Atikokan, Onf., has been 
transferred to the position of car foreman 
at Dauphin, Man. 


С. С. Morris, car inspector of the Cana- 
dian National at Dauphin, Man., has been 
promoted to the position of car foreman at 
Redditt, Ont. 


Zor. D. Cormier, leading coach carpen- 
ter of the Canadian National at Moncton, 
N. B., has been appointed assistant fore- 
man of the car shops at Moncton. 


C. D. Brown, car foreman of the Cana- 
dian National at Edmonton North, Alta., 
has been transferred to the position of dis- 
trict car foreman, with headquarters at 
Edmonton. 


Purchasing and Stores 


J. K. McCann, chief clerk of the Chi- 
cago, Burlington & Quincy, at the Have- 
lock (Neb.) store, has been appointed in- 
spector of stores at Chicago. 


Victor J. DaNrELs has been appointed 
division storekeeper on the Southern at 
Meridian, Miss. 


С. A. GoERNER, purchasing agent of the 
Colorado & Southern (a unit of the Bur- 
lington System), has been appointed gen- 
eral storekeeper of the Chicago, Burling- 
ton & Quincy, with headquarters at Chi- 
cago. 


Obituary 


W. J. Окмѕвү, master mechanic оп the 
Illinois Central at Freeport, Ill, died sud- 
denly on June 26 of a heart attack, while 
attending a conference of officers of the 
railway at Chicago. 


J. G. Warnecke, division storekeeper 
of the Markham storehouse (Chicago) of 
the Illinois Central, who had been on a 
leave of absence since late in 1935, died at 
the Illinois Central hospital at Chicago on 
june 19. Mr. Warnecke had been a pa- 
tient at the hospital since he underwent an 
operation on May 25. 


W. G. Brack, vice-president in charge 
of purchasing, stores and mechanical mat- 
ters of the Chesapeake & Ohio, the New 
York, Chicago & St. Louis and the Pere 
Marquette (the Van Sweringen Lines) 
with headquarters at Cleveland, Ohio, died 
on June 20 at the Lakeside hospital in 
Cleveland, after an illness of two months. 
Mr. Black had been connected with the 
various units of the Van Sweringen Lines 
for about 37 vears. He was born on 
April 19, 1877, at Lima, Ohio, and after a 
public school and business college educa- 
ticn entered railway service in 1893 as a 


machinist apprentice at the Stony Ii 
(Chicago) shovs of the Nickel Plate. Е: 
years later he left railway service t^ «4 
tinue his education at Armour шутя 
of Technology, Chicago, where he 15:1 
post graduate course in mechanical -b 
jects. After the completion of his яр! 
he returned to railway service as г ~> 
chinist at the Burnside (Chicago! t 
of the Illinois Central, and from lät y 
1903 was employed at the South (=. 
cago plant of the Illinois Steel Coma 
(now part of the Carnegie-Illinois 5-4 


-~ 


W. G. Black 


Company), then returning to the № 
Plate as a machinist. Subsequently he ‘є 
came machine shop foreman, and in 1% 
was promoted to enginehouse foreman i! 
Fort Wayne, Ind. On January 1, 1%. t: 
became master mechanic at the Stt 
Island shops, where he remained ut? 
February, 1923, when he was appoint 
superintendent of motive power of t 
Nickel Plate and Lake Erie & Wester 
districts of the Nickel Plate, with he 
quarters at Cleveland. On January |. 
1927, his jurisdiction was extended to т- 
clude the entire Nickel Plate system, алі 
in the following month he left this com- 
pany to go with the Erie as mechan 
assistant to the president, with headquar 
ters at Cleveland. He remained with the 
Erie until 1929 when he became mechari- 
cal assistant to the president of the C. & 
O. Subsequently his jurisdiction was ex- 
tended to include the Pere Marquette. 11 
1931 he was appointed assistant vice-pret- 
dent of the C. & O. and the Pere Mar 
quette, with jurisdiction over purchases 
and stores matters. In March, 1933. № 
was appointed also to the same posites 
on the Nickel Plate, and on April И“ 
the same year was appointed vice-pree 
dent of these roads in charge of purcha- 
ing, stores and mechanical matters. M 
the time of his death Mr. Black was vce 
chairman of Division — V —Mechanical 
Operations and Maintenance Department. 
Association of American Railroads, р 
which he was elected at the 1935 annus 
meeting. His name had been placed " 
nomination for the chairmanship of t^ 
organization to be voted on at the annu 
meeting held at Chicago June 25 and ? 
Mr. Black was also a member of the Ger- 
eral committee of the Purchases and Stort 
division, A.A.R., past president oí the 
Western Railway Club (1927-1928), а 
vice-president of the International Кайду 
Fuel Association (1928-1935). 
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Just "any" pipe won't do for railroad service 
—railroad pipe must provide high resistance 
to corrosion and withstand pressure and vibra- 
tion.» » » In the yards it’s cinder and soil corro- 
sion, in the roundhouse it’s sulphurous smoke, 
on rolling stock it's rust, plus shock and 
vibration. » » » Toncan Iron Pipe meets these 


conditions. » » »In its ability to withstand cor- 


Republic Steel | 


CORPORATION 


GENERAL OFFICES: CLEVELAND, OHIO 


rosion it's second only to stainless irons and 
steels among ferrous metals. » » » It is homo- 
geneous— throughout its entire wall thickness 
it is resistant to rust and corrosion. » » » It has 
proved its superiority and longer life under 
all conditions where service is unusually 
severe. We will gladly send you records of 
its performance. Address Dept. RG. » » » 
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Distinctive Design Features 


.N. Y. C. Train "The Mercury" 


Qs June 25 the New York Central christened its new 
Cleveland-Detroit high-speed, streamline, steam train 
"The Mercury" at its Beech Grove, Indiana shops, 
where the train was built. The Mercury, which consists 
of seven coaches, two of which are fitted for Pullman 
parlor-car service, represents a complete departure from 
conventional design and embodies changes which com- 
bine to produce a train free from the corridor-like ap- 
pearance characteristic of the interiors of long passenger 
cars; as well as one which starts and stops with an ab- 
sence of shocks and in which the riding is smooth and 
free from vibrations. 

The complete interior and exterior of the train, includ- 
ing the exterior of the locomotive, was designed by 
Henry Dreyfuss, industrial designer, working in close 
co-operation with the New York Central's equipment 
engineering department which was responsible for the 
execution of the designs and for working out all of the 
mechanical features of the train. 

The train is intended for daily round-trip service 
between Cleveland and Detroit, on which it was inau- 
gurated on July 15. The distance between terminals is 
164 miles and the run each way will require 2 hrs. 50 
min., a schedule speed of 57.9 m.p.h. 


Structural Features 


The seven steel cars in The Mercury were originally 
built for steam suburban service. The design represents 
an efficient distribution of metal. The coupled length of 
these cars was 78 feet 1134 in. and they had a seating 
capacity of 96 persons, with a weight, ready for service, 
of slightly less than 54 tons. They were built with 
turtle-back roofs and without hoods at the ends, the roof 
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sheets extending in a straight line to the intersection 
with the vestibule end sheets. 

The underframes of these cars have 12-in., 35-Ib. 
channel center sills, framed into integral steel platform 
and body bolster castings at the ends. The cross-mem- 
bers are of pressed steel, with cover plates, and the side 
sills are rolled angle sections. The end construction 
consisted essentially of 6-in., 1212-Ib. I-beam vestibule 
end posts riveted into the platform casting at the bot- 
tom and tied into the horizontal collision bulkhead over 
the vestibule. The cars originally had similar body end 
posts with Z-bar corner and intermediate posts, the 
former being tied into the platform end castings. The 
body structure consists of %-in. pressed flanged chan- 
nel posts, 4 in. deep, with the 3/32-in. outside sheet 
forming the post covers between the windows. The 
side plate is a 4-in. rolled Z-bar and the belt rail is of 
4-in. by 3$-in. rectangular section. The roof construc- 
tion consists of flanged channel carlines of 3/32-in. steel 
with three pressed-steel Z-shape purlines fitted between 
the carlines. Below the windows the outside sheathing 
is of %-in. steel plate, while the post covers and letter- 
board are of 3/32-in. steel. The roof sheets are of 
1/16-in. copper-bearing steel with butt joints over the 
carlines which were made tight by welding. 

The cars were insulated with three-ply 34-in. hair 
felt which, except above the windows, covers the entire 
inside surface of the outside sheathing on the sides, ends 
and roof and is also used under the floor. Two-ply -in. 
hair felt is applied on the outside surface of the inside 
finish above and below the windows and one-ply 4 -іп. 
insulation on the inside surface of the letterboard. 

In adapting the cars to the new service certain changes 
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were made in both the body and vestibule end construc- 
tion of some of the cars. At one end of the coach, the 
kitchen car, lounge car and the first parlor car the ves- 
tibule has been closed up and the vestibule space included 
within the body of the car. No change was made in the 
vestibule end construction, at these locations the rela- 
tively wide end-post spacing of 3 ft. 1 in. in the original 
cars being considered satisfactory for the new service. 
In the combination passenger-baggage car at the head 
end of the train no changes in the end structure were 
required. The original platform steps were replaced 
with folding steps in all of the vestibules of the train. 
These steps, when folded up by the closing of the ves- 
tibule trap door, close the space under the vestibule door 
and form a continuation of the side surface of the car. 

All side windows are fitted with double aluminum 
sash. The outside sash is built in flush with the car 
exterior and the inside sash is hinged to permit removal 
for cleaning. 

Where the vestibules were closed the alterations in- 
volved the removal of the body ends and the addition of 
a side sill, side posts and floors over the step wells. The 
collision bulkheads were reinforced throughout the train. 

To provide for the observation room at the rear of the 
second parlor car the entire body structure at the end of 
the car had to be torn down to the platform casting and 
rebuilt. The same center construction was retained and 
reinforced and the body rebuilt with the belt rail dropped 
11114, in. to provide windows with openings 3 ft. 9114, 
in. high (vertical projection) and an unusually wide 
angle of vision. The end of the car is not only curved in 
form on the horizontal projection, but is also streamline 
in a vertical plane as well. This presents a rear end with 
warped surfaces and the problem of windows around the 
end of the observation room was a difficult one. This 
has been worked out, however, in such a way as to avoid 
completely the use of curved glass, the sash being de- 
signed to provide a minimum of interference with the 
vision of the occupants of the observation room. 

The Chanarch construction has been retained, but the 
composition flooring has been replaced with rectangular 
cork strips laid in the channel recesses. А layer of 34-in. 
slab cork is then cemented in place in the coaches and 
corridors where a rubber tile surface is used. Where 
carpets are laid, 14-іп. slab cork is used with the top 
surface sanded. 

The interiors of the cars have been finished through- 
out with aluminum, including ceilings, sides and parti- 
tions, in the application of which spot welding, riveting 
and screws have been employed. 

The kitchen and pantry walls and the cupboards are 
stainless steel. The floors are laid with Alcoa floor plate. 

„Опе of the factors in the comfort of passengers is the 
elimination of diaphragm noise between the cars. This 
has been accomplished by the use of diaphragms designed 
and built by the railroad. A patent covering the fea- 
tures of this design has been applied for. The only 
movement permitted between the diaphragm and the end 
of the car is the longitudinal compression and the angu- 
lar movement about a vertical axis necessary to accom- 
modate relative movements of the cars. Lateral move- 
ment or torsional movement between cars about a longi- 
tudinal axis is taken by the sliding of the lightly loaded 
face plates on each other. 

ese diaphragms enclose the entire space between the 
ends of adjoining cars. The outer surface is formed of 
Sheet rubber. 
The Trucks 


With the exception of the kitchen car, the cars are all 
carried on trucks with the original frames and bolsters. 
They are of the four-wheel double drop-equalizer type, 
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with a wheel base of 7 ft. The rolled-steel wheels are 
33 in. in diameter, have conical treads and are mounted 
on 5-іп. by 9-in. axles fitted with Timken roller bear- 
ings. Because of the added weight of kitchen equip 
ment, the trucks on the combination kitchen-coach have 
been increased to 8 ft. wheel base and are carried on 
5¥%-in. by 10-т. axles, also fitted with Timken roller 
bearings. The elliptic springs are of high-tensile, chrome- 
vanadium steel, and the helical springs of silicon-vana- 
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А half-section through one of the coaches 


dium steel. These springs are unusually flexible and 
contribute materially to the smooth riding qualities of 
the cars. 

The trucks have been fitted with sound-insulating ma- 
terial, Fabreeka pads have been placed on both the top 
and bottom elliptic spring seats and on top of the coil 
springs. Rubber pads are inserted between the equaliz- 
ers and the tops of the journal boxes and between the 
truck frame and wear plates. 

The trucks under the kitchen coach are fitted with 
American type clasp brakes. Those under the other cars 
are fitted with Simplex clasp brakes. The cars are 
equipped with New York Schedule UCB air brakes, 
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with 16-in. cylinders on all cars except the kitchen car 
which has an 18-in. cylinder. 


Connections Between Cars 


'The rear end of the tender and all of the cars, with 
the exception of the rear end of the observation car, are 
fitted with О-В Tight-Lock couplers and Waughmat 
Twin Cushions and buffers. The Waughmat Twin 
Cushion without the buffer is installed at the rear end of 
the train. The rear end of the Tight-Lock coupler shank 
is fitted with the Ohio Brass type of ball connection 
which is secured in a socket at the front end of the yoke. 
This provides a free universal movement between the 


The О-В tight-lock 


drawbar and the yoke. The coupler carrier provides for 
spring-cushioned vertical movement of the coupler shank 
and is fitted with a lateral spring centering device. The 
standard type of O-B uncoupling mechanism is utilized 
with levers accessible under each side of the car near the 
end. 

Connector heads are attached to the under side of the 
Tight-Lock couplers. These provide automatic coup- 
lings for the air-brake, air-signal and steamheat train 
lines throughout the train. The connectors are pro- 
vided with wings at either side for electrical connections. 
These, however, are all blanked, except on the couplers 
between the kitchen and dining car. Неге they аге 
fitted to connect the circuits required for the electro- 
pneumatic operation of the dining-car doors from the 
end of the kitchen car. 

'The Waughmat Twin Cushions at each end of the car 
are made up of two sets of Waughmat concentric springs 
of Spencer-Moulten rubber, each set consisting of a 
series of rubber springs and steel plates held between 
followers. 

The Twin Cushions operate against abutments located 
in the center of the pocket with one Waughmat Cushion 
bearing against the front face and the other against the 
rear face of the abutment. The front follower of the 
forward spring assembly and the rear follower of the 
rear spring assembly bear against the inside ends of the 
yoke under an installed compression of about 8,000 Ib. 
These, however, are all blanked, except on the couplers 
and, therefore, move forward and backward freely with 
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the movement of the yoke. It is evident, therefore, tha: 
with the units operating in opposition to each other the 
balanced assembly is ready to respond to the slightest 
change in pressure either in pulling or in buffing, since 
one set of springs expands and unloads as the other is 
further compressed and loaded by a buffing or pulling 
force through the drawbar. 

The buffer is provided with light springs in order that 
the pressure between the diaphragms may not be more 
than is essential to maintain proper contact between faces 
under all operating conditions. This pressure amounts 
to about 1,300 Ib. with a compression of 272-11. In 
addition to the helical springs the buffer includes a 


coupler and connector 


series of Waughmat rubber springs which take the 
heavy buffing loads after the closure of the steel springs. 


Interior Facilities 


In adapting these cars to the new service the interiors 
were completely removed and the end structures changed 
where necessary to close up vestibule side-door and step 
openings and to accommodate diaphragms which com- 
pletely enclose the space between the ends of adjoining 
cars. The train is designed as a complete unit, no two 
cars being alike in interior arrangement. It provides 
seats for 106 coach passengers and for 57 persons in the 
Pullman parlor cars, including six in the parlor-car com- 
partment. There are additional seats for 24 in the two 
spacious coach smoking rooms. Fifty-six persons may 
be seated at one time at the tables in the dining rooms, 
with additional seats for six in a lounge at one end of 
the diner for those who may have to wait for seats at 
the tables. A lounge car, with seats for 31 passengers, 
and an observation room, with seats for 10 persons, are 
provided for the use of the parlor-car patrons. All 
seats in the coaches are numbered and coach tickets will 
be sold up to the seating capacity. 

A combination of medium gray, with scratch brush 
metal trimmings are used on the exterior of the train 
from the front of the locomotive to the rear end of the 
parlor-observation car and aluminum panels tie the 
windows into a single wide band along each side of each 
car. At night the locomotive running gear is floodlighted 
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The Waughmat rubber draft gear with a section of the yoke cut 
away to show its construction 


from lamps concealed under the skirt below the running 
board. 

The interior of the train is notable for the variety of 
architectural treatments employed in the various cars and 
the way in which a variety of colors has been used. The 
repetition throughout the train of the colors selected 
tends to tie the cars together as a unit, although the way 
in which these colors have been combined varies in the 
different cars. The colors include tans, browns, musk, 
rust, bright blue, green, bright red and gray. All the 
china, silverware and glassware have been designed es- 
pecially for this train. 

The train consists of a combination passenger-bag- 
gage car, a coach, a combination kitchen-coach, a dining 
car, a lounge car with a bar, a parlor car and a parlor- 
observation car. The coach compartments in the first 


The rotunda vestibules are much roomier than usual 


three cars all have arched ceilings above the center of 
which is an air duct of large cross-section. Below the 
center of the ceiling is supported a wide shallow trough 
which serves as a diffuser of the conditioned air from 
the duct above the ceiling and as a reflector of the indi- 
rect lighting which furnishes general illumination for the 
coach interiors. 

The under side of the baggage racks is solid and 
curves into the side wall above the windows. А tubular 
section at the outer edge of the racks encloses the lights 
for the individual seat units. 

The monotony of the seating arrangement in the sec- 
ond car, which is a full coach, is varied by placing a 
built-in seat against the bulkhead at the forward end. 
At approximately the middle of the car on each side 
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are placed two built-in heavily upholstered chairs with a 
small ebonized table and a reading lamp between. For 
contrast with the brown mohair of the slats these chairs 
are upholstered in blue-green mohair. 

At the front end of the coach portion of the combina- 
tion passenger-baggage car is a smoking room with 
lounge seats, sections and chairs for 12 passengers. At 
the rear end of the second coach is another smoking 
room, with seats for 12. To make it equally available 
to men and women a glass-enclosed opening extends half 
way across the bulkhead and along the corridor to the 
door. 

Wall sockets are provided in the coaches for tables at 
all the seats. Both single and double tables are pro- 
vided, and they can be used to serve meals at the coach 
seats. 

Because of the relatively short trips, both of which in- 
clude meal hours, it was necessary to provide facilities 
for serving quickly a large number of passengers. Hence, 
an unusually large kitchen and serving pantry occupy 
about two-thirds of the third car and the fourth car is 
devoted entirely to dining service, seating 56 persons 
at one time. 

The dining room is divided into three sections. The 
end sections have the customary arrangement of tables 
and chairs. Тһе middle section is fitted with built-in 
leather upholstered seats with the backs against the sides 
of the car and semi-circular tables for two facing on the 
aisle. The sides and ends of this car are finished 
throughout in plain quartered walnut Flexwood with the 
grain running vertically. The ceilings in the end sec- 
tions are horizontal with a shallow, flat clerestory recess 
at the center, finished in buckskin tan. Through open- 
ings in the sides of the clerestory recess conditioned air 
enters the car. The lighting is of the louver type, the 
units being placed transversely across the lower ceiling 
level over each table location on either side. 

In the center section of the dining room the ceiling, 
also finished in buckskin tan, is carried down in a sweep- 
ing curve to the tops of the windows. Below the center 
of the ceiling, in a wide band of blue, is an air diffuser 
and indirect lighting fixture somewhat similar to those 
in the coaches. The seats in this room are upholstered in 
blue to match the wide band in the middle of the ceiling. 
The floor throughout the car is covered with carpet with 
a broken stripe pattern in two tones of rust. 

The three sections are separated by double partitions 
about a foot apart, having clear plate glass above the 
wainscoting. Between these glass walls on each side 
of the aisle provision has been made for blooming plants 
or cut flowers, illuminated by special ceiling fixtures. 

The kitchen is 29 ft. 8 in. long and the pantry at the 
end of the car adjoining the dining car is 16 ft. long. 
'The pantry opens through double doors into a vestibule 
at the end of the car which is separated from the corri- 
dor alongside the kitchen by a door. There is no pro- 
vision for closing this vestibule at the end of the car. 
The end of the dining car, however, is closed with 
double swinging doors, operated electro-pneumatically 
by an electric eye mounted on the end posts of the 
kitchen car. Push plates which can be readily operated 
by the elbow are provided at the end of the kitchen car 
for alternative use and in the dining car to operate the 
doors when returning to the kitchen. 

A service door is provided at the kitchen side of the 
car near one end of the kitchen and at the vestibule on 
the opposite or corridor side. 

The car back of the diner is entirely devoted to lounge 
facilities. In the middle, against one side, is a semi- 
circular bar backed up by mirror panels extending from 
the top of the bar to the ceiling, which gives the impres- 
sion of increased width to the car. Heavily upholstered 
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loose chairs, built-in settees and sections are conveniently 
arranged on either side of the bar. ү р 

The walls of the parlor cars are finished in walnut 
Flexwood down to the wainscoting, which is natural 
cork, of the same tone. The chairs, although generally 
similar in form, have been upholstered in a variety of 
colors and fabrics. There are rectangular lamp tables 
in walnut and movable circular tables having black 
Formica tops, with Alumilite metal bases, and trim. The 
lighting of the parlor cars is provided by troughs along 
the sides placed at the base of the ceilings. These are 
arranged to provide indirect lighting from the ceilings 
and direct reading light at the chairs through louvers 
at the bottom. [ 

In the first parlor car the outside walls of the semi- 
circular compartment in the middle of this car are fin- 
ished with a photo-mural in cloud effect. The location 
of the compartment itself and the possibility for some 
variation in the arrangement of the loose chairs relieves 
the corridor-like effect of a long, unbroken interior. 

The observation room at the rear of the second parlor 
car represents a marked departure from the customary 
arrangement of such compartments in two respects. In- 
stead of arranging chairs about the sides of the room a 
fixed center settee has been built in with seats for three 
persons on each side facing toward the windows and 
with seats for two persons at the rear end facing directly 
toward the windows in the end of the car. Two addi- 
tional chairs are provided, one at each side against the 
glass partition which separates this room from the main 
compartment of the car, both thus facing toward the 
rear. The other respect in which this room departs 
from American custom is in the lowering of the win- 
dow sills approximately one foot below the standard 
height throughout the rest of the train. 

A roomy bag locker is provided in each of the two 
rear cars. These lockers, fitted with deep shelves, pro- 
vide for the checking of hand luggage by the porter. 
The lockers are closed by a roller curtain of aluminum. 
Across the aisle from each baggage locker is a recess 
fitted with hangers for the storage of coats or wraps. 

With the exception of the dining car, which has none, 
there is a single vestibule at one end of each car. Those 
in the second and third cars and in the two parlor cars 
adjoin each other and in each case have been treated so 
that, together, they form an unusually spacious lobby 
between the cars. 

In carrying out this scheme the vestibule end posts 
have been changed to give a clear passage between cars 
of 5 ft. 3 in. and the body ends have been replaced 
with walls built on a circular arc. The effect is to 
create a rotunda from which open the vestibule side 
doors and the doors into each car. The vestibule at the 
front end of the club car, next to the diner, is similarly 
treated, except that because of the absence of an adjoin- 
ing vestibule, the spacing of the end posts was not 
changed from the original of 3 ft. 1 in. The vestibule 
at the rear end of the first car is of conventional form. 

Lighting 

The beauty of the train is greatly enhanced by the 
lighting system, which performs the dual function of 
serving as decoration and also giving adequate, well- 
distributed illumination. The overhead lighting in the 
main sections of the first three cars consists of con- 
tinuous indirect ceiling fixtures. A row of 15-watt 
lamps on 10-in. centers along the ceiling is screened from 
view by a continuous suspended baffle which reflects light 
to the ceiling. An opening along the center of the baffle 
permits light to escape downward to a secondary baffle, 
which illuminates the bottom of the upper structure, 
and at the same time re-directs the air from the air- 
conditioning system. 
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The driving wheels are finished in aluminum and black and are 
illuminated at night 


Reading light for seated passengers in the main sec- 
tions of these car is supplied by baggage-rack fixtures. 
'The units are located in a tube forming the outside roll 
edge of the baggage rack, with а 60-watt T8V2 lamp 
over each seat. Transverse louvers at the bottom of 
the fixture protect the passenger from direct view oí 
the light sources. Each light is controlled individually 
by a toggle switch. 

The baggage compartment of the first car is lighted 
by three 50-watt and one 25-watt ceiling fixtures. The 
smoking room in this car receives light from two 50-watt 
and four 25-watt fixtures. These are located in an air- 
diffuser plate. 

In the kitchen and pantry sections of the kitchen car, 
vapor-proof units are used. There are nine 50-watt 
and eleven 25-watt units. 

In the center section of the dining car, two con- 
tinuous indirect lighting troughs are installed. These 
units include 80, 15-watt lamps on 7-in. centers. The 
end dining sections are lighted by louvered flush diffus- 
ing panels, which extend from the side wall to the 
raised center portion of the ceiling. There are 12 of 
these units, each equipped with one 25-watt and one 
50-watt lamp. 

The semi-circular bar in the lounge car is lighted by 


Interior of the kitchen 
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Interior of second coach showing one of the murals 


eight 25-watt lens-type units, which direct a strong 
light downward onto the bar. Indirect illumination is 
also provided inside the bar by means of twelve 10-watt 
lamps mounted in a semi-circular trough suspended just 
below the ceiling. The semi-circular row of direct 


Light Weights of the Cars of The Mercury 


Passenger baggage. саге риа gas I ee n gees 125,240 Ib. 
Coach scar ; i rc Dele Е TREE DN Aa P e Su din НЫ» SOR E eq ae d 126,100 Ib. 
Kitchen-coach CARE. cuoi eem wad adie SARI mitten Pesce Vise vr 148,520 Ib. 
Dining сат аа meer Sean eine Uns TAG Ese sd d 123,280 Ib. 
овое CAE Base Soo Lec EIE ASA Neb Seinen Deae 124,320 Ib. 
Рато CAY 1.454950 £524 ера бз ар PUGET ake s А ONS 123,700 1b. 
Observation-parlor саг... еее ева nnn 122,260 Ib. 


lighting units and the indirect fixture are reflected in 
the mirror back of the bar to give the illusion of com- 
plete concentric circles. The sections on either side of 
the bar are more softly illuminated by continuous in- 
verted trough, direct units, fitted with 132 10-watt S-11 
lamps on 10-in. centers. The under side of the trough 
is fitted with transverse louvers, which direct the light 
downward and conceal the lamps. The side louver light- 
ing is augmented by the two circular louvered ceiling 
units, one at either end of the car. These are each 
equipped with one 100-watt lamp. 


Looking forward from the observation room 
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In the summer when lighting requirements are at a 
minimum and power is required for air conditioning, the 
25-watt lamps in the louvered fixtures will be replaced 
with 15-watt lamps. When these are used, the lighting 
intensity on the 45-deg. reading plane is 6 foot candles. 
In this way the large air-conditioning generators are 
used in off season to provide high lighting intensities 
which are more desirable, especialy in the winter 
months. 

The wide vestibules are lighted by two 25-watt and 
one 50-watt lens-type units. An intensity of 414 foot 
candles is obtained at the edge of the platform and 277 
foot candles on the bottom step. Lens-type units are 
also used as locker lights and passageway lights at 
many locations throughout the train. 

General lighting in the men's and women's saloons is 
supplied by one or two lens-type units. The mirrors in 
these rooms have horizontal recessed reflectors at the 
top and bottom, fitted with 30-watt Lumiline lamps. 
Three of the women's rooms are also equipped with 
built-in vanity table fixtures. 

Four vertically-mounted fixtures, each containing two 
30-watt Lumiline lamps, are used to light the waiting 
lounge at one end of the dining car. 

Sixty-volt Mazda lamps are used throughout the train. 
This is a special rating, the 60-volt, rather than 64-volt 
lamps being chosen to insure that the lamps burn at 
full brilliancy when they are receiving their power from 
the battery, when the generator is not running. 

Back-up and marker lights are built into the rear of 
the parlor-observation car, the latter having a mechanism 
for changing colors. The rear sign is lighted by seven 
25-watt lamps, arranged in two rows. 

Circuit breakers are used to protect and control light- 
ing circuits. Toggle switches are used for individual 
lights. Door switches are used in lockers having lights 
and in refrigerators. 

Air Conditioning 

All cars are air-conditioned throughout for year-round 
operation, the electro-mechanical system being used. Each 
car is supplied with a 6-ton Frigidaire compressor, driven 
by a 15-hp. a.c.-d.c. motor mounted under the car. The 
evaporator with blower and intakes is placed in the ceil- 
ing at one end of the car. The blower is driven by a 
34-hp. motor. The re-circulated air intake is located in 
the passageway ceiling. Outside air intakes are placed 
in the ceiling of the vestibules, except in the dining car, 
where the outside air intake is placed in the vestibule end 
construction. 

Air distribution has been worked out, so that ducts 
and other passages are concealed and combined with 
lighting fixtures, in such a way as to provide the desired 
circulation without interference with the interior appear- 
ance or decoration scheme. Exhaust fans are provided, 
one in each of the toilets and the smoking rooms in the 
passenger baggage car and coach; the compartment in 
the parlor car, the stewards section and the regulator 
locker of the dining car and the pantry of the kitchen 
coach. Two are provided in the kitchen of the kitchen 
coach and the observation section of the parlor-observa- 
tion car. These fans insure proper ventilation without 
permitting the infiltration of outside air. Two motor- 
driven blowers supply draft for the range. 

Other motor-driven equipment includes a kitchen mix- 
er with accessories, including a juice extractor used in 
the kitchen and a drink mixer used at the bar. 

Each car is equipped with a 20-kw., 80-volt, body- 
hung generator, driven from an axle through a Spicer 
positive gear drive having a ratio of 2.54:1. There are 
two 16 cell, 600-amp.hr. lead batteries, connected in se- 
ries, per car. Standby power can be received both as 
220-volt, three-phase, a.c. power for operating the com- 
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The streamlining at the rear of the train 


pressor motors and as 80-volt, direct-current power for 
charging batteries. There are two d.c. and two a.c. re- 
ceptacles on each car, one set on each side. 


'The Locomotive 


The locomotive, which by its streamlining and decora- 
tion is an integral part of the train, is a K5 Pacific type 
locomotive of a design developed in 1926. It develops 


a maximum tractive force of 37,600 Ib. The cylinders: 


General Dimensions and Weights of the New York Central 
“Mercury” Locomotives 


Railroad: гине ide IIoc oxide yd Gu New York Central 
Builder -1 o eese: yis eid КККК КҮ Lipa cu ea t American Locomotive Co. 
(Streamlined at N.Y.C. 
3 А West Albany shops) 
"Туре: of.-lócomotive. зло odii Мо pats 
Rated tractive force, engine, 85 per cent, lb..... m 600 
Weights in working order, lb.: 
On drivers ЖҮК 193,800 
On front truck......... 6,30 
On trailing truck 6: 56,900 
otal ст Жр ер ОНЫН И еви sis metis 317,000 
"'ender лур УАЙ ЛЕ аан rawr 292,300 
Wheel bases, ft. and in.: 
DERVIS aise ard hoc ee cR SES RASS КИ 13—8 
Engine, total 2.526 5i er drive EE Ed Ac maie 36—11 
Engine and tender, total........-....... 79—51 
Driving wheels, diameter outside tires, in. 79 
linders, number, diameter and stroke, 2—25 by 28 
Valve OAL, Фурсов ie. na vU, Walschaert 
Boiler: 
Steam pressure, 1Ь........................... 
Diameter, first ring, inside, їп................ 79% 
Firebox, length, їп.......................... 108% 
Firébox, width, in....... esee а hern 9014 
Tubes, number and diameter, їп.............. 190—214 
Flues, number and diameter, іп......... 45—5% 
Length over tube sheets, ft........ ‚ 21 
Buel ЕО С Bituminous coal 
Grate area, SQ. „аала аә is 67 
Heating surfaces, sq. f 
Firebox: а У аргиз ОАО 222 
Arch: tubes! 22505.52.203o0 cabs зә себ aetna gan oes 35 
Firebox, total) 45-2. nen rir mem ETSI see ES 257 
'Tübes and ftues..:.. ertet bh rn 3,695 
Evaporative total ........................+.. 3,952 
Superheating ......... er temen 1,150 
Combined evaporative and superheating........ 5.102 
Tender: 
Style улик аа es Cast-steel frame 
Water capacity, U. Я 
Fuel capacity, tons........ é А 
Тепсе: оаза YU y mulie e Bele Six-wheel 


are 25 in. in diameter by 28 in. stroke; the driving 
wheels, 79 in. in diameter, and the boiler pressure, 200 
Ib. 

This locomotive was refitted at the West Albany shops, 
at which time the drivers were replaced with wheels of 
the Boxpok type, and the entire locomotive and tender 
fitted with a streamline cowling to harmonize with the 
exterior of the coaches. The driving-wheel centers have 
been painted in aluminum. А band of black separates 
the central aluminum discs from the aluminum finished 
rim and tire. 

The lighting on the running gear of the locomotive is 
supplied by three 50-watt and two 15-watt lamps on 
either side, located under the cowling immediately above 
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the driving wheels. Power is supplied by a 32-volt, 
1,000-watt turbine-driven generator. 

The principal dimensions of the locomotive are given 
in tables accompanying the text. 


U. P. to Build First Steam 
Turbine Electric Locomotive 


The first steam turbine electric locomotive to operate 
on an American railroad will be constructed by the Union 
Pacific and the General Electric Company, this action 
being one of the first developments of the recently 
formed research department of the railroad. The lo- 
comotive will consist of two 2,500-hp. self-contained 
units, which can be operated individually or in synchro- 
nization and will be capable of a maximum speed of 110 
m.p.h. with a trailing load of 1,000 tons. Delivery is 
expected early in 1937. The design of the locomotive 
is such that by operating both units it will be possible 
to maintain the schedules of the Los Angeles Limited, 
The Challenger or other limited trains in transconti- 
nental service. With either unit it will be possible to 
maintain the schedule of the Streamliner City of Denver. 

The weight of the new locomotive will be approxi- 
mately 20 per cent less than that of a conventional steam 
locomotive, and lighter than the Diesel-electric locomo- 
tives now used on Union Pacific streamliners. It will 
use fuel oil of approximately the same grade as that 
used for the conventional oil-burning steam locomotives 
and will also be equipped to use distillate. 

Each of the units will be of the 4-6-6-4 type, the size 
of the wheels being 36 in.-45 in.-45 in.-36 in., respec- 
tively. The locomotive will have fuel and water capacity 
for continuous operation for a minimum of 550 miles 
without refueling. The steam turbine of each unit will 
be connected directly to a 225-kw., three-phase, 60-cycle. 
220-volt generator, which will provide electricity for the 
six traction motors, one of which will be mounted on the 
axle of each pair of the six driving wheels on each unit. 


Get Orr лхо Pusu—W. С. Besler, chairman of the board of 
the Central of New Jersey, sends in a reproduction of a ticket 
issued by the Elizabethtown & Somerville about 1848, which 
contains the following provision: "The passenger to assist the 
conductor on the line of road whenever called upon." Mr. Besler 
also recalls that an old-timer once informed him that, on rainy 
days on a summit on the Chicago, Burlington & Quincy in Mis- 
souri, it was the regular practice to require all male passengers 
to stand on the car steps going over the hill and, if the locomo- 
tive stalled, it was their duty to hop off and push. 
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FrontEnd Arrangement 


А proposep new standard method of drafting steam 
locomotives, based on a proper proportioning to each 
other of the gas areas over the brick arch and through- 
out the smokebox is indicated on the proposed recom- 
mended practice, Sheets 1 and 2. Employing the same 
general arrangement of the smokebox details and ad- 
hering basically to the design known as the “Master 
Mechanics” front end, as described in the 1906 Pro- 
ceedings of the American Railway Master Mechanics 
Association, the proposed method has been, developed 
from an analysis of data secured from standing and 
road test results while redrafting various classes of bitu- 
minous coal burning locomotives of conventional design 
in a wide variety of service and using all the common 
kinds and mixtures of bituminous coal. 

The details of the smokebox and arrangement of the 
“Master Mechanics" front end design consist of an ex- 
haust stand with round-bore exhaust nozzle, smokestack 
and stack extension bolted together, a diaphragm plate 
or vertical back deflecting plate, a table plate supported 
by the exhaust stand and attached to the diaphragm plate 
and sides of the smokebox, an adjustable draft sheet at- 
tached to the table plate, and smokebox netting attached 
to the table plate and the interior of the smokebox and 
usually applied in a sloping position. 

From a study of the gas areas of properly drafted 
locomotives and observations made while redrafting, it 
was discovered that there is a definite and necessary re- 
lation o£ these areas to each other and that this relation 
is practically identical on all the locomotives redrafted. 
It has been considered logical therefore, to use one of 
these areas, namely, the minimum net gas area through 
the tubes and flues, as an index to which the other gas 
areas, including the minimum area of the smokestack, 
should be compared and proportioned. 

Comparison of stack diameters determined by the 
method recommended with the diameters of existing 
stacks or stack diameters determined by other methods 
in general use discloses in a majority of cases that larger 
Stacks may be used. The use of larger stacks permits 
the use of larger exhaust nozzles with subsequent re- 
duction in back pressure. Reduction in back pressure, 
when accompanied by satisfactory steaming qualities and 
fire conditions, results in a saving of fuel. Other ad- 
vantages of reduced back pressure are increased drawbar 
pull and a reduction in the maintenance costs. 

While this discussion is devoted particularly to re- 
drafting existing locomotives, the method outlined is 
equally applicable to new locomotives, and the designs 
for brick arch and smokebox details of a new locomo- 
tive may be developed in accordance with the plan as 
soon as the minimum net gas area through the tubes and 
flues is known. 

As the principles and method of drafting recommended 
have been gathered from tests made with locomotives 
equipped with grates having 20 to 30 per cent effective 
air opening, it is possible that minor changes in some 
Proportions may be necessary to obtain satisfactory re- 
sults when drafting locomotives having grates with net 
air opening not within these limits. The recommended 
~ + Abstract of a sub-committee report included in the general report of 


the Committee on Locomotive Construction at the meeting of the Me- 
chanical Division of the A.A.R., Chicago, June 25 and 26, 1936. 
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Successful method for redraft- 
ing locomotives by modification 
of Master Mechanic’s front end 


practice will, however, serve as a guide and such changes 
in proportions as may be found necessary as a result of 
tests should then be made a part of the method. 

Fig. 1 illustrates the recommended arrangement of 
smokebox details, with recommended gas areas and other 
pertinent data, Fig. 2 illustrates the recommended brick 
arch design, together with recommended net area of the 
opening between the back end of the arch and the crown- 
sheet. 

The following paragraphs and included diagrams cover 
the design of the various smokebox details and include a 
discussion of the analysis of gas areas, gas passages in 
the smokebox, assembly of smokebox details, study of 
the drafts and tests to determine locomotive and fuel 
performance. 


Analysis of Smokebox and Firebox Design 


When preparing to redraft a locomotive or make 
changes to improve steaming qualities, the first step is 
to calculate and tabulate actual gas areas. These may be 
calculated in square inches and are as follows: 

1—Net area between top of brick arch and crownsheet at 

rear end of arch. 

2—Minimum net gas area through tubes and flues. 

3—Maximum area under table plate. 

4—Minimum net area under table plate (opposite exhaust 

stand and steam pipes). 

5— Area under draft sheet. 

6—Net area through smokebox netting. 

7—Area of smokestack at minimum diameter. 

In tabulating the gas areas a graphical chart such as 
Fig. 3 is recommended. The minimum net gas area 
through the tubes and flues is used as the base for plot- 
ting the other areas and is rated at 100 per cent. A 
percentage tabulation of the other areas is also given. 


CAS AREAS -PERCENT OF MINIMUM 
NET AREA THRU TUBES AND FLUES 
PERCENT DF MINIMUM МСТ CAS 
AREA THRU TUBES AND FLUES 
ERMISSIBLE 
es 
73 


Fig. 1—Smokebox arrangement 
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по® ro 120% or 
MINIMUM NET TUBE 
AND FLUE AREA 


Fig. 2—Brick arch arrangement 


Each chart should carry such important data as locomo- 
tive classification, size of stack, etc. A typical group 
of actual gas areas for a U. S. R. A. Mikado type loco- 
tive are shown in Fig. 3. 


RECOMMENDED GAs AREAS 


Recommended gas areas are illustrated in Fig. 4 as a 
percentage of the minimum net gas area through the 
tubes and flues. The areas shown form the basis of the 
proposed new method of drafting and have been success- 
fully employed in redrafting several hundred locomo- 
tives. Many new locomotives drafted to these propor- 
tions have been placed in service and operated under 
varying conditions without any change in smokebox 
details. 

In Fig. 4 there is a gradual stepping down in the pre- 
ferred areas from the area over the arch to the area 
under the draft sheet. While this condition is ideal it 
will be found necessary in some cases to have the maxi- 
mum area under the table plate somewhat in excess 
of the minimum net gas area through the tubes and 
flues in order that the minimum area under the table 
plate shall not be less than under the draft sheet. Where 
this condition exists it has been found that the draft 
sheet loses most of its value as a regulator of the drafts. 

Application of the recommended proportions to the 
locomotive for which the actual gas areas are tabulated 
in Fig. 3 permitted an increase in stack diameter from 
17 in. to 20 in. This, in turn, made it possible to in- 
crease the exhaust-nozzle diameter from 7 in. to 8 in. 
with entirely satisfactory results and with a substantial 
saving in fuel. 


IMPORTANT Gas PASSAGES IN SMOKEBOX 


Space Between Front Flue Sheet and Diaphragm 
Plate.—Not infrequently on some older locomotives it 
is found that the diaphragm plate is less than 30 in. 
ahead of the front flue sheet. This condition is usuallv 
responsible for excessive heat at the firedoor. In exag- 
gerated cases the flames in the firebox have a tendency 
to roll and not move freely over the brick arch. In all 
cases where the diaphragm plate is less than 30 in. ahead 
of the front flue sheet it is recommended that the dia. 
phragm be sloped forward at the bottom from a point 
in line with the bottom of the superheater header. The 
total amount of slope will usually be determined by the 
distance between the exhaust stand and the diaphragm 
and should not exceed 15 in. Where the flare of the 
smokestack interferes with obtaining the desired slope in 
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the diaphragm a small portion may be cut off the flar: 
without harmful effects. The portion of table plat: 
projecting backward beyond the new location of the dia- 
phragm plate should be cut off as shown in Fig. 5. Or. 
some modern locomotives a reverse condition is en- 
countered and the diaphragm plate is an excessive di:- 
tance from the front flue sheet. With smaller locom- 
tives this may be responsible for difficulty in obtainin: 
sufficient draft. Where such an effect is recognized :: 
has been found helpful to install an additional diaphragm 
plate in back of the existing plate and approximatel: 
36 in. ahead of the front flue sheet. The table pla:- 
should be extended over to the extra diaphragm ar: 
the compartment thus formed made air tight. See Fig 
6. The superheater damper is located in the passage 
between the front flue sheet and diaphragm plate. Som: 
roads have removed all superheater dampers while other: 
have retained them. It is not intended to approve (т 
criticize either practice. However, it has been noted 
that drafting of locomotives by the method described has 


DRAFT SHECT HEIGHT ABOVE BOTT OF SMOKE BOX... 
NUMBER OF ARCH BRICKS IN SIDE ROWS.._........... 5 


NET 
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PLATE SHEET OF 
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Fig. 3—Actual gas areas, U.S.R.A. Mikado locomotive 


been more successful when dampers have been removed. 
All accompanying diagrams have been prepared on that 
basis. 

Space Between Diaphragm Plate and Back of Stack. 
—The space in back of the stack may also be excessive. 
although this is not as likely to be responsible for poor 
steaming as excessive space behind the diaphragm. От: 
smaller power, however, if the diaphragm is more than 
12 in. behind the back side of the stack some improve- 
ment may be noted if an additional diaphragm plate is 
applied as close to the stack as possible. The сотрап- 
ment thus formed should be made air tight. See Fig. 7. 

Space Between Front Edge of Draft Sheet and Smoke- 
box Front.—The space between the front edge of the 
draft sheet and the smokebox front is very important. 
and in no case should the area between the draít sheet 
and the smokebox front be less than the area under the 
draft sheet. It is preferred to have the table plate extend 
forward from the center of the exhaust stand as little as 
possible, providing only sufficient plate to attach the 
smokebox netting and the draft sheet. 

Space Below Table Plate.—Too much attention can- 


MIN NET NET 
NET PAS AREA 
AREA AREA MIN THRU 
OVER THRU ИКЕА. AREA AREA NETTING 
ARCH TUBES apre UNDER eal MIN 
PERCENT OF MINIMUM PLATE TABLE AREA 


FLUES PLATE SHEET 


NET TUBE AND FLUE 
LAS AREA 


PREFERRED........... 115 100 35 85 75 138 25 
PERMISSIBLE LIMITS... 10-120 100 95-110 80-95 65-60 110-140 23-27 


Fig. 4—Recommended gas areas 
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not be given to keeping the space below the table plate 
free from any obstructions which may hinder the free 
flow of gases from the firebox. The presence of large 
pipes, such as the booster exhaust or pipes connecting 
the exhaust stand or exhaust passages of the cylinder 
to the feedwater heater, particularly when located on 
the floor of the smokebox, are bound to set up eddies 
in the flow of gases and may be responsible for unde- 
sirable fire conditions and poor steaming. The injurious 
effects of these pipes may exist even though the net area 
under the table plate, deducting the areas of the pipes, 
may be well within the recommended limits. Every 
attempt should be made to remove these pipes from the 
smokebox entirely. If it is impractical to do this, the 
pipes should be applied directly under and close to the 
table plate or placed in line with the exhaust stand in 
order to offer as little resistance as possible to the gas 
flow. In some cases the main steam-pipe casings within 
the smokebox are unnecessarily large, making it difficult 
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Fig. 6—Application of false diaphragm to reduce excessive 
smokebox volume behind diaphragm 
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Fig. 7—Application of false diaphragm to reduce excessive 
smokebox volume between stack and diaphragm 


to obtain the recommended minimum area under the 
table plate. Extra large steam-pipe casings may also 
have an undesirable effect on the fire by creating eddies 
in the flow of gases from the firebox. When these con- 
ditions exist it is recommended that the size of the steam- 
pipe casings be reduced in order to secure the desired 
minimum area rather than raising the table plate. In no 
case should the minimum area under the table plate be 
less than the minimum recommended on Fig. 1. 


DzsiGN or Brick ARCH 


The importance of the brick arch construction is em- 
phasized since it plays a most important part in the 
combustion process. The net area over the arch at the 
rear end should be within the limits recommended in 
Chart 2 in order to provide ample space for the passage 
of the gases of combustion and yet confine the stack 
loss to a minimum. Care should be taken to see that the 
arch is free from holes. For best results the arch should 
be sealed at the throat sheet. The use of “Toe” brick at 
the throat sheet is usually accompanied by and account- 


able for excessive stack loss, smoke and unequal draft 
distribution. 


Recommended Design of Smokebox Details 
SMOKESTACK 


The diameter of the smokestack will be obtained from 
Fig. 4 using that dimension which, in even inches, pro- 
vides an area closest to that recommended. This should 
be the minimum diameter at the choke. 

A two-piece smokestack, consisting of the stack proper 
and stack extension, is recommended. The stack proper 
should have a tapered bore throughout its length, the 
taper being 1 in. in diameter in 15 in. of length. While 
this taper is preferred, satisfactory results may be ob- 
tained with stacks having a taper of 1 in. in diameter in 
12 in. of length. It is recommended that the stack taper 
be kept within these limits, namely 1 in. in diameter in 
12 in. to 15 in. of length. Where the design permits, 
it is recommended that the entire length of the stack 
proper be made 30 in. 

The stack extension should have a parallel bore equal 
to the minimum bore of the stack and end in a flare 28 
in. to 32 in. in diameter, depending on the size of the 
stack. The flare should be approximately 15 in. in 
length and designed with a long sweeping curved surface. 
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The length of the stack extension will be determined by 
other conditions and should be such as to provide a 
space 15 in. to 16 in. in height between the top of the 
exhaust nozzle and the bottom of the stack extension. 
Fig. 8 illustrates the recommended design of stack and 
stack extension. 


Ехнлозт STAND 


The recommended design of exhaust stand is illus- 
trated in Fig. 9. It will be noted that no provision is 
made for expansion of the exhaust steam within the 
exhaust stand as has been done in some designs. The 
barrel of the exhaust stand should taper directly from 
the rectangular shape at the bottom to the cylindrical at 
the top. The parting rib in the bottom of the stand 


26°FOR STACKS IB" DIA.AND UNDER 
| 32° FÜR STACKS OVER 18° DIA | 


Fig. 8—Smokestack and extension 


should be 8 in. to 9 in. in height. The design illustrated 
is applicable only to two-cylinder locomotives. 

Attention is directed to the note on Fig. 9 stating that 
the bore of the exhaust stand at the top should never be 
less than 16 in. greater than the bore of the maximum 
diameter exhaust nozzle used. | 

In some cases the supply of exhaust steam for the 
feedwater heater is taken from the exhaust stand. This 
practice is not recommended as it affords an additional 
source of steam leaks within the smokebox. Further- 
more, the pipes for conveying exhaust steam to the 
heater, when applied below the table plate, often offer 
serious restriction to the free flow of gases. It is much 
preferred that these pipes be connected to the exhaust 
passages of the cylinders and connected with the feed- 
water heater either entirely outside of the smokebox or 
in depressions built into and sealed from the smokebox. 


Exuaust NOZZLE 


Experiments have been in progress for years to de- 
velop the "perfect" exhaust nozzle. As a result there 
are several nozzles of radically different design in use. 
The most recent experiments were those conducted at 
the University of Illinois by Professor Young. In his 
tests practically all designs of exhaust nozzles now in 
use were tried and the efficiency of each determined by 
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its ability to provide a steam jet which would entrain 
the greatest volume of air. It was determined by Pro- 
fessor Young that the ordinary round bore nozzle, when 
provided with some sort of a spreader or bridge to 
roughen the steam jet, is, for all practical purposes, the 
equal of any other type. 

Because of its simplicity of construction and widespread 
use, as well as its proved efficiency, the round-bore ex- 
haust nozzle is recommended. Fig. 9 illustrates the rec- 
ommended design. No provision for the blower is made 
in the nozzle. The bore should be parallel for approxi- 
mately 174 in., and the total height, 4 in. to 5 in. The 
bore of the nozzle at the junction with the exhaust stand 
should never be less than Y in. greater than the bore of 
the largest diameter exhaust nozzle used. 

In determining the correct bore of the exhaust nozzle 
the theoretical shape of the exhaust steam blast and the 
point on the stack bore at which it is desired to have the 
exhaust blast таке its “seal”: must be taken into con- 
sideration. It has been found by tests with round-bore 
exhaust nozzles equipped with square-bar cross spreaders 
that the exhaust steam leaves the nozzle at an angle of 
approximately 6 deg. when exhausted at normal work- 
ing back pressures of 8 to 10 lb. It has also been ob- 
served that best results are obtained when the theoretical 
"seal" of the exhaust steam jet with the bore of the stack 
is at a point approximately 12 in. below the top of the 
stack. 

From the foregoing the bore of the exhaust nozzle is 
determined as follows and as illustrated diagrammatically 
in Fig. 9. Make a layout showing the inside surface of 
the stack. In its correct relation to the top of the stack 
draw a line representing the top of the exhaust nozzle. 
From a line parallel to the top of the stack and inter- 
secting the stack bore at a distance of 12 in. from the top 
of the stack project two lines, each at an angle of 6 deg. 
from the vertical, to intersect the line representing the 
top of the exhaust nozzle. The distance between these 
lines, measured on the top of the nozzle, will be the 
recommended bore of the nozzle. For practical reasons 
the nozzle should be bored to the nearest even dimension 
in quarter inches. 
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When making changes in the bore of the exhaust 
nozzle to improve steaming qualities, it is suggested that 
increases or decreases in the bore be made in increments 
of 14 in. with nozzles of 8 in. bore and over. For nozzles 
under 8 in. bore the changes should be made in incre- 
ments of 1$ in. 


Exuaust NOZZLE SPREADER 


In the course of the tests made while redrafting loco- 
motives various types of exhaust-nozzle spreaders or 
bridges were tried. These included the square-bar cross 
spreader, the basket bridge, the single-bar spreader, and 
the Goodfellow prongs. Tests were also made with an 
open nozzle, but without notable success except on yard 
engines in comparatively light service. 

By far the most satisfactory results were obtained 
with the square-bar cross spreader, and this type is rec- 
ommended. In making the square-bar spreader the 
diagonals of the cross section of the bar are perpendicu- 
lar and horizontal. The recommended design is shown 
in Fig. 10. 

The size of the bar to be used for the spreader de- 
pends largely on the size of the nozzle, although there 
is no fixed rule on this. Based on the nozzle bore, the 
suggested sizes of the bar for cross spreader are as 


follows : 
Size of square bar 
Nozzle Bore for cross spreader 


in. t0 :676 inju. аи e el wedi REDE REC VES 
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Fig. 10—Cross spreader 


Where satisfactory steaming qualities and fire condi- 
tions can be obtained by so doing, it is recommended 
that the cross spreader rest on top of the nozzle. How- 
ever, in the course of drafting certain locomotives it 
may be found that improvement in the fire conditions 
can be made by setting the bottom edge of the cross 
spreader 5% in. ог 14 in. below and into the top of the 
nozzle. Likewise, in some cases it may be found that a 
change in the size of the bar in the spreader will prove 
of benefit. 

BLOWER 


In many instances too little attention has been given 
to the blower design, although the blower is used in- 
numerable times and for indefinite periods during each 
day's service of the ordinary locomotive. An inefficient 
blower is wasteful of fuel as well as being unsatisfactory 
as a draft producing device. 

Because of its effectiveness in filling the stack and 
creating draft, and because of simplicity of construction, 
the "ring" type blower, made of ordinary 1:4-іп. pipe, 
15 recommended. Fig. 11 illustrates the details of the 
design and the recommended application of the blower. 


DESIGN AND APPLICATION OF DRAFT SHEET 


The draft sheet should be securely bolted to an angle 
or plate attached to the front end of the table plate and 
should fit neatly against the sides of the smokebox. 
While it is recommended that this sheet be applied at 
an angle of 30 deg. from the vertical, better results are 
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Fig. 12—Plate smokestack and exhaust stand for 
experimental purposes 


secured in some cases when it is set at a greater or lesser 
angle than 30 deg. The bottom edge of the draft sheet 
should be perfectly straight and perpendicular to the 
vertical center line of the boiler. A typical application 
is illustrated on Fig. 1. 


DEFLECTING PLATE IN BOTTOM or SMOKEBOX 


A deflecting plate applied at an angle of 45 deg. in the 
bottom of the smokebox, as illustrated in Fig. 1, is rec- 
ommended because of its protective value to the smoke- 
box front and because it serves to prevent cinder accu- 
mulation at this point. Application of an angle iron 
across the top edge of this plate as shown has success- 
fully reduced cinder cutting of the smokebox door, door 
flange and bolts. 


CONSTRUCTION OF STACK, ExHAUST STAND AND 
NOZZLE FOR TEST PURPOSES 


In order to provide the details necessary to redraft a 
locomotive for test purposes without the necessity of 
having patterns constructed and castings purchased, a 
smokestack and exhaust stand constructed of steel plate 
may be utilized. Satisfactory results have been obtained 
in this manner. A typical plate stack and exhaust stand 
are illustrated in Fig. 12. It will be observed that a 
removable bushing, held in place by the cross spreader, 
is used for the exhaust nozzle. This makes it possible to 
determine the final nozzle size to be used at a minimum 
of cost for labor and material. 
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Assembly otf Smokebox Details 


Typical Recommended Arrangement.—Fig. 1 illus- 
trates a smokebox and Fig. 2 an arch brick arrangement 
prepared in accordance with the recommendations out- 
lined. For convenient reference the recommended gas 
areas are also shown, together with other pertinent data 
mentioned elsewhere in this discussion. 

Points to Be Observed in Assembly of Smokebox 
Details.—Too much care cannot be taken in assembling 
the various smokebox details if the utmost efficiency is 
to be realized. It is essential that there be perfect align- 
ment of the stack and exhaust nozzle. All plates should 
be applied exactly in accordance with the drawings. The 
diaphragm plate, table plate and draft sheet should be 
tight and free from holes. 

Test for Steam Leaks.—After applying the exhaust 
stand a hydrostatic test should be applied. The joints 
between exhaust stand and cylinder, and between ex- 
haust nozzle and stand should be made perfectly tight 
during this test. Superheater units should be observed 
for leaks and tightened if necessary. All pipe joints in 
the smokebox must be made absolutely tight. Steam 
leaks in the smokebox can offset the most capable efforts 
to make a locomotive steam properly and lead to in- 
correct analyses of the fire conditions. 

Test for Air Leaks.—Air leaks are responsible for 
much of the difficulty encountered in obtaining and 
maintaining good steaming qualities and economical fuel 
performance. 

A simple test for disclosing air leaks in the front end 
is known as the "smoke" test and is conducted as fol- 
lows: Place a cover over the entire top of the stack and 
then throw a quantity of coal on the fire. All air leaks 
of consequence will be indicated by the escaping smoke. 


Discussion of the Drafts 


While it is not necessary to know and record the 
actual drafts obtained in the combustion area and smoke- 
box in order satisfactorily to draft or redraft a locomo- 
tive, this information forms a valuable record, especially 
where an extensive program of redrafting is undertaken. 

Due to difficulty of securing accurate readings of fire- 
box and ashpan drafts on the road, these drafts are given 
no further consideration in this discussion. If it is de- 
sired to obtain a record of these drafts it is recommended 
that standing tests be made. 

Smokebox drafts can be obtained readily in road 
service and furnish all the data necessary for comparing 
the effects on the drafts brought about by redrafting. 
Smokebox drafts of most significance are those taken at 
the following locations: Above and below the table plate 
at a point just back of the junction between the smoke- 
box netting and the table plate, and back of the dia- 
phragm at a point approximately on the horizontal 
center line of the smokebox. Draft-gage pipes applied 
at the above positions should extend in to the vertical 
center line of the smokebox with the inner end of each 
pipe capped and provided with six staggered 1%-in. 
drilled holes within a space of 4 in. from the capped end. 
The draft-gage pipes may be extended to a draft-gage 
panel in the cab thus providing safe, convenient reading 
of the drafts. One-quarter inch pipe is satisfactory for 
this purpose. 


PLOTTING or DRAFT CURVES 


Draft readings should be plotted as illustrated in Fig. 
13, plotting draft in inches of water against back pressure 
in pounds. It has been found helpful when plotting 
comparative draft curves to illustrate the effect of various 
smokebox changes to plot the draft at only one position 
in the smokehox on one sheet. A composite draft sheet 
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such as shown in Fig. 13, illustrating the drafts at all 
three positions in the smokebox, should be prepared for 
record after changes to develop satisfactory steaming 
qualities and fire conditions have been completed. Draft 
curves for the original smokebox arrangement should 
be plotted in order to determine and compare the ex- 
act effect of the modified smokebox arrangement on 
the drafts. 


ANALYSIS OF THE DRAFT CURVES 


It will be noted that the draft curves illustrated in 
Fig. 13 are straight lines with practically the same “fall- 
ing off" in the drafts from the draft above the table 


WATE! 
LEENCENCEN 


COON LINE NL. 


QSTCCNTETY 
пиши 


ш 
> 
Q 


BE 
an 
DRAFT — INCHES OF WATER 


L 
Q 
ш 
ш 
r 
Q 
Б 
| 
K 
< 
Re 
S] 


a 
5 B 7 B S ши 213 4 15 
BACK PRESSURE — POUNDS 


Fig. 13—A typical draft curve 


Q 
~ 
Tu 
[^] 
^ 


plate to the draft in back of the diaphragm. While the 
latter condition is ideal it cannot always be obtained 
due to limitations of design and impossibility of obtain- 
ing the preferred proportional gas areas. It should be 
possible, however, to obtain draft curves represented bv 
straight lines from any locomotive which is properly 
drafted. Draft curves which fall off in the upper back 
pressure ranges indicate improper seal of the exhaust 
blast in the stack. This may account for smoke or 
other undesirable fire conditions when working the lo- 
comotive at its maximum output. 

A brief explanation of the draft curves plotted in Fig. 
13 is offered at this point. It will be observed on these 
curves that some draft is indicated at zero pounds of 
back pressure. This condition will be found to exist 
in all cases where locomotives are redrafted in accord- 
ance with these principles. Due to increase in nozzle 
bore, back pressure will not be indicated on the gage 
until the steam chest pressure is from 25 to 50 Ib. or 
higher, depending on nozzle bore. This is probably due 
to the lack of sensitiveness of the ordinary back-pres- 
sure gage. Draft is indicated on the draft gages. how- 
ever, whenever steam is exhausted from the cylinders. 
regardless of the amount of steam chest pressure. The 
drafts illustrated in Fig. 13 at zero pounds back pressure 
were taken at the point back pressure was about to 
register on the gage. 


NECESSARY AMOUNT OF DRAFT 


While no attempt should be made to state definitely 
how much draft is necessary to produce satisfactory 
steaming qualities, with good fire and stack conditions, 
it has been observed on a large number of locomotives. 
redraíted in accordance with these principles, that the 
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best performance has been obtained when the draft in 
back of the diaphragm in inches of water is approxi- 
mately eight-tenths of the back pressure in pounds in 
the normal working range of the locomotive, considered 
at eight to ten pounds back pressure. This figure is 
not empirical and is offered for its possible value as a 
guide. 

In summary it is considered advisable to state that 
each class of locomotives should have only sufficient draft 
to burn the fire satisfactorily under all operating con- 
ditions with free steaming qualities and without smoke. 
Excessive drafts are to be avoided as they are largely 
responsible for excessive stack loss and cinder cutting 
of staybolts, flue sheets and various smokebox details. 


Locomotive and Fuel Performance Tests to 
Determine Advantages Due to Redrafting 


STANDING TESTS 


Extensive use of the standing test was resorted to 
during early experiments in redrafting and assembling 
the data upon which this practice is based. The standing 
tests made it possible to make quickly the changes needed 
to produce satisfactory steaming qualities and provided 
information of inestimable value in arriving at the pro- 
portions recommended. 

These proportions and principles of front end design 
have proved so reliable that a great number of locomo- 
tives, redrafted in accordance with them, have been placed 
in revenue service without preliminary trial. Only minor 
changes have been required to produce altogether satis- 
factory steaming qualities and stack conditions. These 
changes have been made without loss of time to the 
locomotive in any instance. It is also worthy of note 
that in no case has a steam failure occurred while re- 
drafting a locomotive. In view of this, standing tests 
for the purpose of redrafting are not considered neces- 
sary and are not recommended. 


DvNAMOMETER CAR TESTS 


Where a dynamometer car is available, accurate in- 
formation on the improvement made in a locomotive 
by redrafting may be obtained by making a series of 
comparative tests before and after redrafting. In mak- 
ing such tests a division should be chosen which will 
provide the most consistent operation from the stand- 
point of tonnage and speed, and with a minimum of 
drifting distance. In many cases it is preferable to 
make the tests over only that portion of a division pro- 
viding the desired conditions, thus eliminating many 
variables which affect the locomotive performance. It 
is always preferable to make the tests with the standard 
or original smokebox arrangement first, making suf- 
ficient tests to obtain accurate average results. 

Tests with the redrafted engine to secure comparative 
data should not be started until it is reasonably certain 
that steaming qualities and stack conditions are the best 
that can be obtained. 

On all such tests made with the dynamometer car 
co^l should be weighed and water measured. The loco- 
motive should be equipped with a back-pressure gage, 
steam-chest-pressure gage, steam pyrometer and draít 
gages. The reverse gear should be calibrated. Gage 
readines may be taken at mileposts or at specified inter- 
vals of time. The usual dynamometer data should also 
be recorded. All this information is essential to deter- 
mine the actual benefits of redrafting and affords data 
for permanent record and study. 

In making comparative fuel performance tests it is 
essential that the locomotive be worked at the same 
capacity on all the tests. Maintaining an equal average 
drawbar horsepower on tests with the locomotive before 
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and after redrafting assures results which can safely 
be compared, providing this equal drawbar horsepower 
is obtained with fairly equal average speeds in each case. 
The coal per drawbar horsepower hour should be used 
to measure the locomotive fuel performance. 

Dynamometer tests may also be conducted to deter- 
mine the comparative ability of the original and redrafted 
locomotive to handle trains. In such tests the increased 
tonnage hauled by the redrafted locomotive or the reduc- 
tion in running time over the division with equal tonnage 
will afford comparative data. On tests of this nature 
in which the average drawbar horsepower of the re- 
drafted locomotive will be higher than that of the loco- 
motive before redrafting, it may also happen that the 
coal per drawbar horsepower hour of the redrafted 
locomotive will equal or even exceed that for the loco- 
motive before redrafting. This will be governed largely 
by the actual improvement in fire conditions and the 
amount of reduction in back pressure brought about by 
redrafting and the amount of increase in speed or ton- 
nage, ог a combination of both, of the redrafted over the 
original locomotive. 


Roap Tests WiTrHOUT DvNAMOMETER CAR 
(OBSERVATION TESTS) 


Road tests to determine comparative fuel performance 
of a redrafted locomotive, when made without a dyna- 
mometer car and where coal per 1,000 gross ton miles 
is used as a basis for comparison, are of no particular 
value, and may often be misleading. even though the 
coal may be weighed on such tests. While tonnage and 
average speed may he kept comparable there are other 
uncontrollable factors entering in, which may affect coal 
consumption and the locomotive performance generally. 

Increase in tonnage or speed for the redrafted loco- 
motive may be determined without the use of a dyna- 
mometer car. Tests or trial runs for this purpose should 
certainly be made in order that the advantages, brought 
about by redrafting, may be utilized. Whenever tests 
are conducted without a dynamometer car it is recom- 
mended that cab gage readings. including the draft read- 
ings and cutoff, be taken as on dvnamometer tests. The 
data secured will prove of considerable value. 

Although in some cases immediate improvements in 
the fuel and general performance of a locomotive mav he 
obtained by making partial changes in line with these 
recommendations, the greatest success from an applica- 
tion of the foregoing principles of drafting can be realized 
onlv when the procedure indicated is carried out in its 
entirety as outlined. 

The subcommittee report was signed by D. S. Ellis 
(chairman). mechanical assistant to vice-nresident, C. 
& O., and A. H. Fetters, general mechanical engineer. 


UP 


A Нсховер Years Aco—The following is an excerpt from a 
letter written on July 22, 1835: 

This morning at 9 o'clock I took passage in a railroad car 
from Boston, Mass., to Providence, R. I. Five or six other cars 
were attached to the locomotive, and uglier boxes I do not wish 
to travel in. They were made to stow away some 30 human 
beings who sit cheek by jowl as best they can. By and by just 
12—only 12—bouncing factory girls were introduced who werc 
going to a party of pleasure to Newport. "Make room for the 
ladies!” bawled out the superintendent. “Come. gentlemen, 
jump up on the top, plenty of room up there.” The rich and 
the poor, the educated and the ignorant, the polite and the vul- 
gar, all herd together in this modern improvement in traveling, 
master and servant, sit in each other's laps, as it were, in these 
cars, and all this for the sake of doing very uncomfortably in 
two days what would be done delightfully in 8 or 10. 
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Cross or Simple 


COUNTERBALANCING 


$ „ува papers and articles on the subject of counter- 
balancing have appeared in the last few years. Prac- 
tically all have agreed that the crossbalancing of the 
main wheels results in a considerable reduction of the 
dynamic augment and a much better riding locomotive. 

The following is an investigation to compare the 
dynamic augment of the main driving wheels of a loco- 
motive when the revolving weights are crossbalanced 
with the dynamic augment of the same wheels when the 
revolving weights are simple balanced. In this discus- 
sion all weights mentioned are in pounds. 

The locomotive chosen for consideration has the fol- 
lowing characteristics : 


Type ааа пач 
Cylinders, diameter and stroke 

Driving wheels, diameter........... 

Weight on driving wheels........ T 

Total weight of locomotive in working order...... 240,000 1b 
Steam pressure 


In this discussion the following designating terms are 
employed for the weights considered: 


W = Weight of the locomotive. 

W, = Total weight of reciprocating parts. 

x = Total weight of main г 

Х, = Weight of main rod considered as revolving. 

Xs = Weight of main rod considered a reciprocating. 

Ха == Weight of back end of main rod. 

У, = Weight of side rods on main pin (four coupled). 

Уз = Weight of side rods on intermediate pin (four coupled). 

P, Q, М, M, — Scale weights of side rods at points indicated in Fig. 2. 
Y, e Weight of side rods on main pin (three coupled). 

2, == Weight of large end of eccentric crank with included part of 


crank pin. 
г. = Weight! of small end of eccentric crank plus portion of eccentric 
2, тоа considered = revolving. int O (Fig. 1 
= uivalent weight o , at poin 18. . 
Z4 == Equivalent weight at e end of ir D crank when Zs is 
considered as 
7» = Equivalent weight at crank pin radius of Zs. 


Eccentric Crank—For proper counterbalancing, the 
weight of the small end of the eccentric crank must be 
considered in its proper relation to the other revolving 
parts. A method for making this consideration (see Fig. 
1) follows: 


23 А 
р заза 1 
з +в (1) 
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Мат Rod—That portion of the weight of the main 
rod to be balanced as revolving weight is found by the 
formula: 

Xr 
1 


where r == radius of gyration of the main rod about the wrist pin in inches. 
= length of main rod from center to center in inches. 


The remaining weight to be considered as reciprocat- 
ing weight is: 
X,—X—X 


The radius of gyration of the main rod can be found 
either experimentally or by computation. If the former 
method is chosen the main rod should be swung as a 
pendulum about its wrist pin center, and its time of 
oscillation noted. "Then the radius of gyration can be 
found by the formula: 


DOES E (6) 


A fairly close approximation for the revolving weight 
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By Kenneth F. MeCall 


An investigation to determine 
comparative dynamic augment 
with simple balancing and 
crossbalancing 


of the main rod can be made by the following formula: 
3150828 X cientes ee Leow eoe e Se me Er semp stir НИЙ 

That portion of the eccentric rod weight to be con- 
sidered as revolving with the small end of the eccentric 
crank may be determined by the same methods that gave 
formulas 4 and 6. 

Reciprocating Weights—The percentage of reciprocat- 
ing weights to be balanced may be found by the formula: 
163 Wi — W 

16s Wi 
where s = piston stroke in inches, 


Wa total weight of the reciprocating parts, including X; in Fe- 
mula 5. 


Per cent to be balanced 2 ————— ——............ ees (8) 


Side Rods—The weight on each crank pin due to the 
side rods is determined by treating each side rod sepa- 
rately as shown in Fig. 2 which shows the side rods tcr 
a four-coupled locomotive. The four-coupled arrange- 
ment, however, is used for illustrative purposes only. In 
Fig 2, the weight on the main and intermediate pins. 


Fig. 1 


respectively, due to the side rods may be found by the 
formulas: 


m P(F4G) ME т 
= + а eee ees eee ee eee ee ACA утат, 
d F F 
М(Е+Е) PG : 
N Ре qo 
F F 


where weights and distances are as shown in Fig. 2. 


Railway Mechanical Engin 
y ME NUGUST, 19% 


Fig. 2 


For the locomotive under discussion, a 4-6-2 type, 
the formula for the weight of the side rods on the main 
pin would be: 


Р(Е+ С) 
Ya=Q+ 


Dynamic Augment—The dynamic augment should be 
considered as acting in the vertical plane passing through 
the point of contact between the wheel and rail, herein 
called the “plane of the rail," and not in the plane of 
the counterbalance. 

The vertical component of the main rod due to the 
steam pressure should be added algebraically to the dy- 
namic augment after due allowance has been made for 
transferring this component into the plane of the rail, 
and the force necessary to accelerate and decelerate the 
reciprocating parts has been subtracted. 


A method for finding this acceleration is shown in 
Fig 3, where 
ТК =the vertical center line of the wheel. 
ТУ =the center line through the wheel and cylinder neglecting the 
difference in height between the two. 
TH = on 
w==the angular velocity of the crank pin in radians per second. 


R ed crani pin radius in feet, to be laid off at any desired crank 
angle. 


(L) 
HV =—— wn 
(R) 
—=the ratio of the main rod length to the crank radius. 


HK = HV extended to intersect TK at K. 
ЕН] = en arc swung about H as a center. 
LHJ = ап arc swung about V аз a center. 
JLS =a straight line drawn through the intersections of arcs LKJ and 
LHJ and extended to intersect TV at S. 
Then TS=the acceleration in feet per second of the reciprocating 
parts for that particular crank angle. 

This was done for every 15 deg. of the crank angle 
through one complete revolution of the wheel, the speed 
of the locomotive being taken as ''diameter speed," or 
73 m.p.h. 

The total piston pressures were computed for every 
15 deg. from indicator cards resolved into stroke cards. 
Allowance was made for the area occupied by the piston 
rod on the back side of the piston, and for back pressures 
on opposite sides of the piston. 

The forces necessary to cause the acceleration found 
by the method described for each crank angle were sub- 
tracted algebraically from the corresponding piston pres- 
sures. The remaining piston pressures were resolved 
into vertical components acting at the crank pin, their 
values depending on the angle of the main rod. This 
component was added algebraically to the dynamic aug- 
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ment after it had been transferred into the plane of the 
rail. 

Graphs—The dotted line on Fig. 4 represents the ver- 
tical forces working in the plane of the rail on the right 
wheel caused by the left main rod. The broken line 
represents the vertical forces working in the plane of the 
rail on the right wheel caused by the right main rod. 
The full line is the sum of these two vertical forces. 

The procedure for computing the 90-deg. weight to go 
in each wheel when crossbalancing, and finding the angle 
to offset the counterbalance, has been written up so 
many times that it is not deemed necessary to give it 
again. 
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The following table gives the necessary data to work 
this out: 


Weight of side rods, including the encircled part of 
the crank рїп.................................. 
Weight of main rod, including the encircled part of 
the crank pin. ic... зоне нанесено nent 
Weight of large end of eccentric crank, including the 
encircled part of the crank рїп.................. 
Weight of small end of eccentric crank, including Hat 
part of the eccentric rod considered as rotating.. 
Equivalent weight of crank pin hub 
Distance between: 
Planes of the rail... ...... аж eee а. 59.00 in. 
Crank-pin hub centers.............. i 
Counterbalance centers 
Side rod сепѓегѕ................. 
Main rod сепїегз................ 


523.3 1Ь., by Eq. 11 

471.8 lb, by Eq. 7 
95.1 1Ь., by Eq. 3 
61.8 Ib., by Fg. 


Large end of eccentric crank сетїегз....................... 
Small end of eccentric crank and part of eccentric rod con- : 
sidered as rotating, сепїегз.............................. 101.00 in. 


Considering the revolving parts to be completely 
crossbalanced there will be no dynamic augment other 
than that caused by the weight added in the counter- 
balance for the reciprocating weights. To this must be 
added the vertical component of the main rod. 

The weight added for the reciprocating parts was 
placed opposite the crank pin and was determined by 
Equation 8. The percentage to be balanced was 59 per 
cent and was split up equally among all six driving 
wheels. 

The weight added for the reciprocating parts was 
transferred into the plane of the rail and then the dy- 
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namic augment at diameter speed computed for а сот- 
plete revolution at 15-deg. intervals. To this was added 
algebraically the corresponding vertical components of 
the main rods. The sums of the dynamic augments and 
the vertical components for each 15-deg. interval were 
plotted, resulting in Curve B, Fig. 5, for the right-hand 
side, and Curve D, Fig. 6, for the left hand side. In 
both graphs the crank angles given start with the right- 
hand crank pin on forward dead center, and consider 
the wheel to be rolled forward. That is, the left 
crank is considered to start at 270 deg. 

When the wheels are simple balanced the counter- 
balance weight at crank-pin radius is the sum of the 
rotating weights and one-sixth of the percentage of the 
reciprocating weights to be balanced. The procedure 
is the same as before except that the 90-deg. weight to 
go in the opposite wheel is not put in. On this loco- 
motive the result of the simple balancing is shown in 


the following table: 

Right Wheel Left Wheel 
180 deg. Overbalance ...................... 122.3 1b. 78.4 Ib. 
90 deg. Underbalance .................... 240.7 lb 73.2 1b. 
Resultant weight .......................... 270.0 Ib. 107.2 1b. 


Resultant angle with the horizontal in the 


second-quarter 63 deg. 4 min. 47 deg. 0 min. 


Meester t t m] 


The weights and resultants in the above table work 
in the plane of the rail. The vertical components of the 
resultants were computed for every 15 deg. of the crank 
angle as in the cross balanced method and their cen- 
trifugal forces computed. To this was added the main 
rod effect as before. 

These intervals were plotted, resulting in Curve A, 
Fig. 5, for the right side, and Curve C, Fig. 6, for the 
left side. 

An inspection of the curves shows that there is little 
to be gained by crossbalancing the main wheels of this 
locomotive as far as the right side is concerned, while 
on the left side crossbalancing is at a distinct disad- 
vantage compared to simple balancing. 

The following is a table comparing the maximum re- 
sultant vertical components (dynamic augment plus 
main-rod effect) for the two systems of balancing: 


Maximum Vert. Comps. Angle of Right Crank 


Right side Left side ) Rightside Left side 
Crossbalanced ....... 13,900 Ib. 13,900 Ib. 285 deg. 75 deg. 
Simple balanced ..... 14,250 Ib. 4,960 Ib. 315 deg. 15 deg. 


It is apparent from previous papers on counterbalanc- 
ing that the sum of the static load and the dynamic aug- 
ment has been considered as the stressing load on the 
rail. In a discussion of Lawford H. Fry's “Locomotive 
Counterbalancing," printed in the June, 1934, “Trans- 
actions of the A.S.M.E.,” A Giesl-Gieslingen expresses 
the opinion that a dynamic augment of 15 to 20 per cent 
of the static wheel load will stress the rail only slightly 
higher. 

The theory that the magnitude of the dynamic aug- 
ment is not a direct measure of the increase or decrease 
in rail stress seems reasonable when it is considered that 
the rails and ties act as a vibrating beam. The true in- 
crease or decrease in rail stress would be in increase or 
decrease of pressure between wheel and rail caused by 
the resultant vertical force in the wheel to or from the 
rail. This would represent the true dynamic augment. 
However, for the sake of convention, the author of this 
paper has given the term “dynamic augment” its usual 
interpretation, with the exception noted in the paragraph 
immediately following Equation 11. 

The dynamic action of reciprocating and out-of-plane 
revolving masses encountered in locomotive machinery 
produces several undesirable effects which must be ab- 
sorbed by the locomotive, the train, and the right of way. 
These effects are: Vertical oscillation, longitudinal oscil- 
lation, lateral oscillation, rolling, nosing, and galloping. 
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Vertical oscillation and rolling are partially due to the 
dynamic augment. It is imperative to distinguish clearly 
the difference between dynamic augment, longitudinal 
oscillation, and nosing, because any attempt to improve 
one condition would be done at the expense of one or 
both of the others. 

The dynamic augment is not the whole cause of 
variation in rail load, because of the vertical component 
produced in the main rod from the thrust and pull of 
the piston pressures and the inertia of the reciprocating 
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parts. The angularity of the main rod causes the ac- 
celeration of the reciprocating parts to vary throughout 
the stroke. The piston pressures will also vary due to 
cutoff, expansion and other thermodynamic changes that 
normally take place in the cylinders. These two factors 
make it impossible to balance and thus reduce that por- 
tion of the variation in rail load, although they should 
be taken into account when the total resultant vertical 
force of the rotating parts is being computed. 
Undoubtedly it would be desirable to balance for the 
valve gear, but owing to the complicated motions and 
the variations in cutoff it would be impossible. How- 
ever, no counterbalancing could be called accurate unless 
a portion of the eccentric rod was considered. 
Crossbalancing of the main wheels would reduce the 
dynamic augment in them to zero if it were not for the 
vertical component in the main rod and the weight added 
to the balance for the reciprocating parts. Too great a 
reduction in the percentage of reciprocating parts bal- 
anced will increase the longitudinal oscillation. If this 
reduction is carried too far these oscillations will be felt 
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quite plainly in the forward part of the train, causing 
discomfort to the passengers. A decrease in percentage 
of reciprocating parts balanced means a decrease in dy- 
namic augment and an increase in the longitudinal os- 
cillations. 

It has been suggested that for a complete balance the 
weight in the counterbalance for the reciprocating 
weights should be crossbalanced: also. This would re- 
duce the nosing, increase the dynamic augment, and 
make no difference in the longitudinal effect. 

It has also been suggested that no reciprocating 
weights be balanced in the main wheels, adding extra 


. weight in the coupled wheels to make up the deficiency, 


and completely crossbalancing the main wheels. While 
it is true this would reduce the dynamic augment in the 
main wheels to that caused by the vertical component in 
the main rod, it would increase the dynamic augment in 
the coupled wheels, tending to put a kink in the rail 
between the two coupled wheels adjacent to the main 
wheel. How much harm this would do the rail is a 
matter for further investigation. 


Modernization of Shops 


Ox June 12 the Federal Co-ordinator of Transporta- 
tion issued a report on the consolidation and moderniza- 
tion of repair shop facilities which was prepared by the 
Section of Property and Equipment. This report deals 
with the studies of the original co-ordinating committees 
to determine the economies in maintenance of equipment 
which might result from consolidation or joint use of 
existing major shop facilities and the study undertaken 
by the Section of Purchases which ascertains the econo- 
mies which might reasonably be expected to result from 
carrying out a complete program of modernization of 
repair shop facilities. 


Conditions Supporting Shop Situations 


The report indicates that there are in existance 
(although not necessarily in active operation), 403 loco- 
motive repair shops ; 568 freight and passenger car shops 
and 3.271 enginehouses. The report points out that the 
present situation with respect to the large number of 
existing repair shops, is, in general, the result of condi- 
tions brought about by the consolidation, in some cases 
many vears ago, of numerous small railroads, each of 
which had provided repair facilities which were consid- 
ered suitable for the then existing individual require- 
ments and for the accommodations of small light capacity 
locomotives and cars. 

Excessive maintenance costs have naturally resulted 
from the use of shop facilities unsuited, even if new, 
for repairing equipment of sizes, weights and designs not 
contemplated in the original design of the shops and 
their equipment. None of the great railway systems of 
this or any other country were originally planned or 
built as such, hence the great variation in policies 
methods and operating practices. 

It is significant to note that several of our most suc- 
cessful railroads, measured by low operating costs and 
regular dividend payments to stockholders, are those 
roads which have consolidated their repair operations into 
the least possible number of shops, and have provided 
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modern equipment and facilities for maintenance. This 
policy, combined with highly efficient management, has 
made it possible for them to use motive power and rolling 
stock much more intensively than the average railroad, 
hence requiring a minimum investment in the equipment 
required to perform a given volume of satisfactory trans- 
portation service. Intensive use of equipment naturally 
requires a high standard of maintenance, which is fully 
justified by the overall performance of those railroads, 
and definitely points the way to lower operating costs. 

The almost revolutionary changes in operating condi- 
tions since the advent of steel freight cars, and of high 
powered locomotives making possible the hauling of 
trains consisting of 100 to 150 cars and more, over long 
distances at high speeds, have eliminated the necessity 
for many intermediate yardings en route, with the result 
that many shops and yards are no longer geographically 
located in the right place to meet existing conditions. 
During the era of railroad expansion from 1865 to about 
1900, many small new railroads were built. Quite a 
number of the shops built during that period are still 
in use, having been enlarged, and additional machinerv 
equipment installed. It would todav be a hopeless task 
to modernize and relocate these facilities in such a way 
as would enable their efficient use for repairing modern 
equipment to meet the requirements of present day 
operating conditions. 


The Equipment-Maintenance Situation 


Locomotive heavy repairs are by far the most com- 
plicated work connected with equipment maintenance. 
The layout and arrangement of repair facilities con- 
sidered most economical for one type of locomotive and 
for certain details of design will not be the most eco- 
nomical for locomotives of radically different type or 
design. Each railroad has established a certain degree 
of standardization in the design and details of locomo- 
tives, to suit its individual needs, and until some general 
standardization is accomplished, this situation will still 
further complicate the problem of maintenance when 
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Relation of the Approximate Value of Shops and Enginehouses, and Shop Machinery to Expenditures 
for Improvement June 30, 1914, to December 31, 1931 


a) 


Reproduction 

value as of 

Account Dec. 31, 1931 

(a) Shops and enginehouses (Acct. 20).................. $678,706,319 
(b) Shop machinery (Acct. 44)......................... 320,493,901 


Total $999.200,220 


locomotives owned by one road are sent to the shops of 
another for major repairs. Experience with this phase 
of maintenance during Federal control, (1918-1920) 
when some 3,000 locomotives were sent to shops other 
than those of the owning line, demonstrated beyond ques- 
tion that delays and duplication of investment in parts, 
due to differences in design and standards of mainte- 
nance, must be expected so long as so many different 
standards exist. There must be real national standard- 
ization in the matter of locomotive design, shop practices, 
limits of wear, and policy of renewals, before full ad- 
vantage can be taken of joint use of heavy repair shops 
especially when those shops must be used to repair loco- 
motives of widely different design intended to serve dif- 
ferent transportation requirements. 

Freight car repairs represent one of the largest single 
items in the maintenance of equipment accounts. The 
two million odd freight cars are freely interchanged and 
used by all railroads under A.A.R. Car Service Rules. 
Because of the many different types, sizes, and styles, 
they present a most difficult problem so long as they con- 
tinue to be owned by 144 individual Class I Railways 
and maintained to different standards of physical con- 
dition. They must, however, be maintained in a safe 
and suitable condition for service on all roads, regardless 
of ош with respect to repair shops of the owning 
roads. 

Freight car maintenance averaged per year $326,599.- 
432 for the fifteen year period 1920-34 inclusive, $357,- 
550.085 for the thirteen year period 1920-32 inclusive, 
$407.710,936 for the ten year period 1920-29 inclusive, 
and $164,376,425 for the five year period 1930-34 inclu- 
sive. The difference between the two latter figures, 
when adjusted for the different number of cars and 
difference in intensity of use during the two periods, 
represents the degree of undermaintenance occurring 
between the two periods. Freight cars of modern design 
will run about five years from date built before requir- 
ing heavy repairs which include wheel renewals, painting 
etc., and will require similar treatment about every three 
years thereafter. About 10 to 12 years from the date 
built, the average freight car will require extensive re- 
newal of body parts, this type of repairs being usually 
termed “rebuilding.” 

The advantages of a single owning agency, from the 
standpoint of transportation, have been presented in 
reports of the Co-ordinator's Section of Car Pooling. 
The advantages of single ownership from the standpoint 
of maintainine equipment are of about equal financial 
importance, since cars could be more fully standardized 
as to all parts than when individual standards are main- 
tained by 144 Class I railroads. Bv locating major 
repair shops at strategic points adjacent to imrortant area 
gateways, all major classified repairs could be made by 
the owning agencv with a minimum of empty car move- 
ment between points of use and points of repairs and 
between the latter and loading areas. 

The total number of passenger-train cars owned (ex- 
cluding Pullman cars) was 43.845 as of December 3, 
1934. Most of the work involved in repair operations 
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(2) (3) (4) (5) 

Net expendi- Cycle of 

tures for time required . 

additions and Average for complete Indicate? 

betterments expenditure replacement average 

17.5 years per year (years) (years) 
$282,670,876 $16,152,620 42.018 21.065 

128,610,000 7,349,100 43.600 21.802 
$411,280,885 $23,501,720 42.516 дуга 


on this equipment consists of manual labor, such as 
cleaning, painting, upholstering, and refinishing hard- 
ware and trim, and can be performed with almost equal 
economy in any reasonably well-equipped plant. The 
only work requiring overhead crane service is the lift- 
ing of cars sufficiently to remove and replace trucks 
and making actual repairs to the trucks and other heavy 
parts. Heavy repair work could be advantageously con- 
centrated and performed in modern fireproof facilities 


The Cost of Obsolete Shop Machinery 


Detailed information obtained from three reputable 
manufacturers—(a) a machine tool builder, (b) an 
automobile manufacturer and (c) an electrical equipment 
manufacturer—shows that the average age of machine 
tools in these three groups is between 8 and 9 years, and 
of a comparatively few individual tools, more than 12 
years. The combined annual machine-tool repair cost 
is equal to 1.2 per cent of the original cost, as compared 
with an average of 7.4 per cent annual repair cost for 
all railroad shop machinery having an average age of 
21.8 years. Under a general policy of renewal of ma- 
chine tools on all railroads so planned that the average 
age would not exceed 712 to 8 years, with an ultimate 
life of 15 to 16 years, instead of 21.8 and 43.6 years 
respectively, it is reasonable to assume that the annual 
repair cost would not exceed 1.2 per cent of total in- 
vestment, or $3,846,000, a reduction of $19,854,000 be- 
low the annual average of $23,700,000 expended during 
the 12-year period 1920 to 1931 inclusive. 

It is evident from the above facts that if the average 
age of all railroad shop machinery were reduced from 
21.5 to 7.5, or 14 years on the average, the saving in 
repair cost alone at $19,854,000 per year would amount 
to $277,956,000, or 87 per cent of an amount sufficient 
to replace all existing shop machinery, without consider- 
ing any other advantages of the ownership and use of 
modern high production machine tools, including lower 
production costs and more accurate products. 

An illustration of the inadequacy of railroad repair 
shops as a whole to perform repairs economically on large 
modern locomotives is found in the fact that the average 
cycle of replacement of all shops and engine houses is 
42.018 years, corresponding to an average age of 21.009 
years. During this length of time, the average tractive 
power of all steam locomotives has increased from ap- 
proximately 31,250 pounds to an average of 46.400 
pounds in 1932, or 48 per cent, resulting in corresponding 
increases in weight and size. In addition, a great many 
locomotives have been equipped with large capacity 
tenders, resulting in much difficulty and additional ex- 
pense in making needed repairs, with facilities originally 
built to accommodate much lighter and shorter power. 


Estimated Savings from Complete Modernization 
and Joint Use of Repair Facilities 


The estimated savings that can reasonably be expected 
to result from a complete modernization program of 
repair shop buildings, facilities and machinery based 
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upon the actual experience of those who were in direct 
charge of such a program and after making due allow- 
ance for average conditions differing from the specific 
case studied are conservatively calculated and shown in 
one of the tables. 

The total estimated savings will be $365,902,000 per 
annum. The expenditure of new money necessary to 
accomplish this result will be approximately $1,141,350,- 
ООО indicating a return of 32.05 per cent per annum. 

Based upon the average operating revenues and ex- 
penses, for the 10-year period 1923 to 1932 inclusive, a 
saving of $318,319,000 in the operating expenses would 
have resulted in a ratio of operating expenses to operat- 
ing revenue of 68.93 per cent instead of the actual ratio 
of 74.63 per cent. The entire amount of the total annual 
savings in operating expenses and fixed charges (interest, 
taxes and insurance) amounting to $365,902,000 will be 
available after 3.12 years of operation, (the period re- 
quired to save the entire cost of improvements) for the 
payment of dividends since the amount of retirements 
of equipment and facilities made possible by the modern- 
ization program will exceed by a small margin the cost 
of the new facilities. 

Particular attention is directed to the fact that in pre- 
paring the estimate of possible savings, wherever there 
was more than one basis on which to compute the savings, 
the one resulting in the smaller amount was invariably 
selected. No effort was made to search out the small 
savings such as for example the space required for 
the storage of the 255,698 freight cars that are in bad 
order at all times in excess of a reasonable amount (4 
per cent) which requires the use of 1,937 miles of tracks. 

The estimated savings are the combined results of 
management, operation and proper facilities. The amount 

of saving due to any particular phase cannot be deter- 
mined separately with the data available. 


General Conclusions 


Consideration of the facts presented in this report leads 
to the following conclusions : 

1—Railroad repair facilities, as a whole, include an 
unduly high proportion of obsolete buildings, machinery, 
and accessory equipment. The continued use of these 
obsolete facilities results in high costs of maintaining 
equipment, not only in respect to actual work performed, 
but also in respect to the quality of the work. This ap- 
plies particularly to machine-tool work, in which the ac- 


Summary of Net Charges to Investment in Road and 
Equipment, Class I Steam Railway Companies 
and Their Non-operating Subsidiaries 


(1) (2) (3) (4) 


Total shops 
Total Shops and and engine- 

net charges engine- Shop houses, 

to investment houses machinery and shop 
in road and (primary (primary machinery 
Year equipment Acct. 20) Acct. 44) (Col. 2+ 3) 
$540,727,971 $9,999,133 $4,910,212 $14,909,345 
590,204,981 10,082,324 5,283,268 15,365,592 
552,239,423 13,222,324 4,568,011 17,790,335 
458,998,490 7,949,799 4,033,163 11,982,962 
698,068,811 17,259,317 8,103,097 25,362,414 
652,418,776 — 26,207,787 11,303,873 37,511,660 
579,974,749 23.157.807 10,178,104 — 33,335,911 
714,251,390 22,057,022 13,018,512 35,075,534 
808,207,770 27,011,249 14,671,652 . 41,682,901 
362,089,974 9,318,500 6,392,015 15,710,515 
442,043,129 16.626,817 7,905,243 24,532,060 
551,459,137 14,003,255 7,466,414 21,469,669 
319,805,771 26,815,981 11,384,145 38.200.126 
466,528,437 27,644,204 7,775,602 35,419,896 


6/30/14 
12/31/17 
Totals 17.5 years.. $10.429.917.542 $282,670,876 $128.610.009 $411.280,885 


through 


$2,692,898,733 $31,315,357 $11.616.608 


$42.931.965 


Average per year.. 


595,995,000 16,152,620 
Per cent of total.. 100 2.71 


7,349,100 — 23,501,720 
1.23 3.94 
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curate dimensioning and close tolerances required for 
easy fitting and assembling, and minimum running re- 
pairs, cannot be secured without modern machine tools, 
even though older tools have been maintained in a condi- 
tion as good as new. While it is obvious that railroad 
repair shops cannot be operated on a mass production 
basis such as that of automobile plants, the contrasts be- 
tween the most modern and the average railroad shops, 
as to layout, equipment, methods, and results obtained, 
demonstrate clearly that modernization will pay large 
dividends on any reasonable investment made with proper 
consideration of all factors, including not only repair 
costs but average condition and service requirements of 
locomotives and cars. 

2— Consolidation or joint use of existing major repair 
shops, without installing new machinery, will result in 
comparatively small savings. Somewhat larger savings 
could be made if new machinery were installed in the 
shops selected for joint use, but savings through the use 
of modern machinery, though important, represent only 
about 20 per cent of total savings estimated to be pos- 
sible through complete modernization of shops together 
with establishment of sound policies in respect to condi- 
tion of equipment and maintenance schedules. Most 
existing shops were designed to perform both classified 
repairs and running repairs, and consolidation of classi- 
fied repairs would not permit abandonment of any con- 
siderable number of existing shops. 


3—No general program for replacing shop machinery 
should be adopted until a sound and balanced plan has 
been worked out in respect to average condition of loco- 
motives and cars, repair schedules required to maintain 
that average, and kind and location of repair facilities 
needed for the purpose. Such a plan will undoubtedly 
involve abandonment of certain existing facilities and 
construction of some new facilities, as well as installation 
of modern machinery. Neither redistribution of work 
among existing shops, nor installing new machinery in 
such shops, can accomplish maximum attainable results. 
Such results can be obtained only through a combination 
of both, made in accordance with a general plan such as 
that mentioned above. 

4—Except for normal replacement of obsolete loco- 
motives and cars, unsuited to modern transportation re- 
quirements and known to require unduly high main- 
tenance, no new equipment should be purchased until the 
surplus of unserviceable equipment has been eliminated, 
and policies set up whereby the average proportion of 
bad-order equipment can be limited to 14 per cent for 
locomotives and 4 per cent for freight cars. 


5—The opportunities for making substantial reduc- 
tions in total operating expenses through reduced cost of 
maintaining equipment are too great to be disregarded. 
Conditions during the past five years have been such as 
to preclude any expenditure not immediately necessary. 
and in many instances railroad managements have been 
obliged to lower their normal standards of maintenance 
of all property and equipment. Much deferred main- 
tenance will have to be made up in the near future in 
order to preserve railroad properties in condition to 
handle even the present volume of traffic to the satisfac- 
tion of their patrons. This situation presents a real op- 
portunity for constructive long-range planning in all 
phases of railroad operation, by individual railroads and 
co-operatively through the Association of American Rail- 
roads. The establishment of proper standards for equip- 
ment operation and maintenance, and soundly planned 
modernization of the facilities needed to maintain such 
standards, should result in a degree of efficiency and 
economy comparable to that attained by the railroads as a 
whole in operating their freight and passenger trains. 
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EDITORIALS 


Man-Power 
For the Future 


The railroad shops are now running more nearly on a 
normal basis than they have for several years, although 
they are repairing only as many locomotives and cars 
as appear to be clearly necessary on the present basis 
of commerce and industrial production. The heads of 
the mechanical departments, carefully and critically 
studying every move, are attempting to anticipate the 
needs of the operating departments, but are making 
their estimates on a fairly conservative basis and are 
keeping only far enough ahead of the demands to in- 
sure a reasonable degree of safety. 

On some railroads locomotives long out of service, 
but with considerable mileage still to be run, may be 
made available with a small amount of back-shop work 
to put them into serviceable condition. Incidentally, 
on not a few railroads, the mileage between shoppings 
has been so greatly extended because of more careful 
inspection and better engine-house maintenance that 
really surprising results are being obtained. This also 
insures a certain amount of reserve that was not avail- 
able under former conditions. 

But what of the human element? Many of the older 
skilled workers have dropped out during the depression 
years and will never return to railroad service. Mean- 
while, few new mechanics have been made although 
some of the railroads have gone ahead with apprentice 
training on a modest scale. Concern is now being 
shown in many quarters over the possible shortage of 
skilled labor as business continues to pick up and great- 
er demands are made for equipment. Some roads have 
already speeded up their apprentice training activities 
and the class room and shop instructors are back on the 
job or are giving more time to it, if they were not en- 
tirely displaced during the lean years. 

In looking over two groups of apprentices recently 
in widely separated sections of the country, one could 
not but be impressed by the fact that they were made 
up largely of high school graduates. Questions asked 
by these boys indicated an ambition and keen desire to 
make the most of their opportunities. They are not 
quietly riding along with the current, but seem to be 
using their heads and studying the situation to deter- 
mine how best to take advantage of it. Among the 
questions that some of them asked were these: 

"[ am a boiler shop apprentice. Will the use of the 
Diesel engine eliminate my trade? How can I protect 
myself ?” 

“What effect, if any, will competition from other 
common carriers have on the railways?” 

“Will the railroads continue to be the backbone of 
the transportation system of this country ?" 
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"Will it be wise for me to take a correspondence 
school course in addition to my regular apprentice 
training ?" 

“How can I train myself for work on Diesel-electniz 
locomotives ?" 

“Would you advise me to try to get a college train- 
ing? If so, shall I wait until my apprentice training :- 
completed or shall I break away at the end of mv firs:. 
or second, or third year of apprenticeship ?" 

The railway mechanical departments can help them- 
selves by assisting these boys to “find themselves" and 
secure the best training for the future. 

“Yes,” said a shop superintendent, “I encourage bovs 
with the right personality and ability to leave the serv- 
ice and go to college if they can finance themselves. I 
lose them, but in most cases they are favorably disposed 
toward the railroads and may come back to our railroad 
or some other railroad when they secure their degrees. 
Most of the boys, however, will complete their appren- 
ticeship and remain with us. Unless I miss my guess. 
we will be sorely in need of trained mechanics in the 
not distant future. Indeed, if we add much more їс 
our present operations, we will begin to feel the pinch 
for trained mechanics. Incidentally, some of these lad: 
will also be needed within a few years for supervisory 
positions. Frankly, I have been trying to select some 
of them for apprentice training with that end in view." 

What of the future? 


Herbert N. Gresley 
Knighted 


Each year on the birthday of the King high honors are 
conferred on men and women who have rendered out- 
standing services in the British Empire. On June 23 
of this year, King Edward VIII, on his first birthday 
since his accession to the throne, announced an honors 
list which included Chief Mechanical Engineer Herbert 
Niegel Gresley of the London & North Eastern Rail- 
way as a Knight Bachelor. 

The honor conferred upon Mr. Gresley will meet the 
approval of railroad mechanical engineers throughout 
the world who have followed with keen interest his 
efforts in the improvement of locomotive design for 
these many years. Americans are familiar with and 
proud of officers of the Canadian railways who have in 
the past received birthday honors, including such men 
as the late Sir Henry Worth Thornton, Sir George 
Bury and Sir Edward Wentworth Batty. We do not 
recall, however, any railroad mechanical department 
officer who has been recognized in this way. 

The London Times in commenting on the birthday 
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honors mentioned Mr. Gresley as “engineer (and 
speeder-up) of the London & North Eastern Railway.” 
To make his position more clear to American readers, 
he is the head of the mechanical department of a rail- 
road which, according to the latest reports at hand, 
had 6,091 steam locomotives, 19,241 coaches, 254,825 
freight cars and 44 steamboats. It is pointed out by 
the Railway Gazette (London) that “he inherited the 
big-boilered engine, an inheritance he has judiciously 
developed, all the heavy duty locomotives of this design 
having been equipped with that essential of reliable 
and efficient performance.” He was also responsible, 
among many other innovations, for “the corridor tender 
which, by enabling enginemen to be relieved on the 
way, made possible the 392-mile non-stop run of the 
Flying Scotsman between London and Edinburgh, and 
the high-speed streamlined Silver Jubilee Express, 
which averages 7014 m.p.h. over the 232 miles non- 
stop between London and Darlington." 

Mr. Gresley is also this year's president of the In- 
stitution of Mechanical Engineers. He is probably 
better known to American railroad officers than any 
mechanical-department officer outside the North Amer- 
ican continent. 


The Locomotive and 
Publie Relations 


The railroads have only awakened in the last few 
years to the prime importance of the locomotive in 
helping to make friends and boosters for them—and 
surely the railroads of this country are sorely in need 
of friends! Here and there at intervals in the '20s a 
mechanical-department officer would more or less tim- 
idly place a new or remodeled locomotive where the 
public could view it, but usually such a demonstration 
was made only at a shop point or at some important 
terminal, and was not systematically followed up with 
showings elsewhere. 

Ed Hungerford, with his gift for pageantry and 
showmanship, put on the Fair of the Iron Horse at 
Halethorpe, Md., in connection with the Centenary of 
the Baltimore & Ohio in the fall of 1927; this he fol- 
lowed with the Wings of the Century at the Chicago 
Exposition in 1933-34; and now he is showing the 
Parade of the Years at the Great Lakes Exposition 
at Cleveland. No one can predict the extent of the 
favorable impression for the railroads which these 
pageants have made upon the minds of the American 
people. The high-speed streamline trains have like- 
wise caught the imagination of the great multitudes. 
Indeed, in many instances they have undoubtedly 
gripped it more forcefully than the airplane and the 
dirigible. There is something more majestic, more 
powerful and at the same time more intimate, particu- 
larly in the case of the steam locomotive. 

It does not require an entire train or a big spectacle 
to attract attention and make friends for the railroad. 
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The Pennsylvania Railroad recently streamlined a 
Pacific type steam passenger locomotive at its Altoona 
Works. It was designed on the basis of painstaking 
experiments in the aerodynamic testing laboratory at 
New York University. The railroad has recently been 
exhibiting this locomotive at various points in the 
Western, Central and Eastern regions. Circus adver- 
tising is not being used. A bulletin is posted and a 
news item giving the time and place the locomotive 
will be shown is sent to local newspapers for such use 
as they may care to make of it. 

Each day the locomotive is moved to a new com- 
munity. In the first 11 cities in which it was shown 
in the Eastern region 103,347 people visited it. These 
cities had a total population in 1930 of 541,721, so that 
a goodly portion of the citizens was sufficiently inter- 
ested, even under the extremely hot weather condi- 
tions, to go out of its way to see the locomotive. In 
Renova, Pa., a city of 3,947 inhabitants, according to 
the 1930 census, there were 4,026 visitors. At Lock 
Haven, Pa., 5,368 people examined the locomotive, the 
population of that city being less than 10,000. 

What is being accomplished? “We are letting the 
public know that the railroads are progressing and 
keeping up with the times," said Walton Wentz. “I 
got this from conversations with those around the 
engine, whether they are 10-year old children, old men 
and women, business men, politicians, ministers, just 
plain hangers-on, and all who come to see the engine." 

Another illustration of the fact that the public can 
readily be made more actively railroad-minded is the 
remarkable results which have accompanied the cele- 
bration of Railroad Week in the middle and western 
sections of the country. First tried last year, it was 
entered into so enthusiastically that it was again re- 
peated this year and with even better results. 

Railroads can utilize new or rebuilt locomotives to 
excellent advantage in cultivating the public and bring- 
ing about better understandings. 


Shop Report Includes 
Important Conclusions 


The report on consolidation and modernization of 
shops, which was issued on June 12 by the Federal 
Co-ordinator of Transportation, contains information 
of vital interest to mechanical department men who 
are concerned with the problem of maintenance of 
equipment. 

Included in this report are the results of studies 
which have been made by various groups reporting to 
the Co-ordinator in recent months, as well as sub- 
stantial information which emphasizes the magnitude of 
the problem with which the mechanical department 
must deal. While the report makes no recommenda- 
tions for specialized action there are certain general 
conclusions that are of special significance. 

Included in these conclusions are two statements of 
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special importance in relation to the equipment of 
locomotive and car repair shops. These are that “the 
continued use of obsolete facilities results in high costs 
of maintaining equipment not only in respect to actual 
work performed but also in respect to the quality of 
the work” and “no general program for replacing shop 
machinery should be adopted until a sound and bal- 
anced plan has been worked out in respect to the 
average condition of the locomotives and cars, repair 
schedules required to maintain that average, and the 
kind and location of repair facilities needed for the 
purpose.” 

In commenting on the maintenance of equipment 
problem, it has been consistently pointed out that cost 
of repair work in railroad shops is greater than need 
be because. of the fact that such a large proportion— 
65 to 70 per cent—of the machine tools in the aver- 
age railroad shops is considerably more than 20 years 
of age, and consequently unable to compete with mod- 
ern machine tool equipment in efficiency of production, 
not to mention the fact that the advanced age of such 
machine tools necessarily involves large annual expendi- 
tures for maintenance. 

It has also been pointed out that before any general 
program for replacing shop machinery is adopted, the 
problem of repair work on individual roads should be 
very carefully studied with the idea of developing in- 
formation in considerably greater detail than has been 
the case in the past. Experience with machine tool re- 
placement programs indicates that in so far as railroad 
shop machinery is concerned, there are certain types of 
machines which will produce a far greater return on the 
investment than other types due presumably to the fact 
that it is possible, because of the nature of the work, 
to use them more nearly to capacity. 

The Co-ordinator’s report points out the magnitude 
of the problem and gives us an excellent idea of the 
manner in which savings in equipment maintenance 
may be effected. It is important, however, for railroad 
men to realize that the obsolete facilities which are now 
in service in the shops are costing their companies 
money as long as they are continued in service, and 
that the manner in which these obsolete facilities can 
be replaced to the greatest advantage will depend upon 
the intelligence with which the replacement program 
is developed. 

Included in the report are figures which indicate that 
over a 12-year period, from 1920 to 1931 inclusive, an 
average of $23,700,000 a year was expended for re- 
pairs on shop equipment involving a total investment 
of some 23 million dollars and that a substantial re- 
duction of this amount might be effected, if a general 
policy of renewal of all machine tools was so planned 
that the average age of such tools would not exceed 
715 to 8 years, with an ultimate life of 16 years in- 
stead of 21.8 and 43.6 years respectively. The extent 
of the reductions in expenditures, chargeable to Ac- 
count 302— Maintenance of Shop Machinery—is based 
upon the fact that the present expenditures amount to 
an average of 7.4 per cent on the investment, whereas 


354 


experience in industrial plants has indicated that with 
machine tools having an average age of 10 years or 
less, the annual expenditure for maintenance should not 
be greater than 1.2 per cent on the investment. 

Numerous studies which have been made indicate 
that the percentages involved, namely, 7.4 for the rail- 
road shop and 1.2 for the industrial plant are accurate. 
and that a broad program of machine tool replacement 
resulting in a reduction in average age to from 10 to 
15 years would result in savings in machine tool main- 
tenance costs in the neighborhood of from 4 to 5 per 
cent on the investment. It is important, however, in 
making use of the general figures relating to the rail- 
road industry, to point out that the figures relating to 
investment in shop machinery and maintenance of shop 
machinery include other items of shop facilities than 
machine tools. An examination of the details of Ac- 
count 302 particularly, will show that this account 
includes not only repair expenses on many items oí 
shop machinery other than machine tools but in most 
years this account has included substantial amounts 
which have been charged as a result of retiring old 
machine tools. 

The important point in this connection is that because 
no detail figures are kept by most railroads relating 
to repairs to shop machinery, the extremely high cost 
of maintaining obsolete machinery has not been readily 
recognized. The amounts which have been so expended 
are sufficient to pay a very substantial part of the cost 
of replacing machine tools or shop equipment which 
have outlived their usefulness. 


NEW BOOKS 


Немзснег, Review. Published by Henschel & Sohn 
A. G., Kassel, Germany. 100 Pages, 8% in. by 
11% in. Printed in English. 

'The last edition of Henschel Review, No. 5, December, 

1935, is of special interest as it commemorates 100 years 

of German railways and 125 years of continuous oper- 

ation of the company, which has constructed more than 

23,000 locomotives. The first page shows in striking 

contrast the locomotive "Drache" built in 1848 and the 

latest German high-speed streamlined locomotive. In 
addition to well illustrated review articles on 100 years 
of German railways and express locomotive develop- 
ments in the past 50 years, there are many illustrations 
of locomotives recently built. Other timely articles of 
particular interest cover a world wide illustrated re- 
view of streamlining (historical and recent); factors 
relating to and determining the application of steam, 
electric and internal-combustion locomotives; stream- 
lined steam rail cars and locomotives, for the Lubeck- 

Buchen Railway; steered locomotive trucks; a con- 

densing reciprocating steam locomotive for Russia ; and 

the new standardized locomotives for the Chilean State 

Railway. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 


have strayed in during recent weeks. 


Quiet Place for Conference 


Recently I heard the following remark in the office of the 
erecting shop foreman: 

"Let's go down to the boiler shop office ; it is too noisy here 
for our meeting." 

As an actual fact, due to the extended use of pneumatic tools, 
there is frequently found to be much more noise in the erecting 
shop than in the boiler shop, where the quieter operations only 
are performed, such as laying out, rolling, flanging, fitting up 
and staying. The noise-creating operations appear to be per- 
formed now in the erecting shop. 

And so the boiler shop office was chosen for the conference! 


Old Plant Speeded Up! 


There are many opportunities to improve shop operations. Old 
plants have been rejuvenated, not only by the acquisition of a 
number of new tools but by the application of electric power re- 
placing the old steam plant. I have in mind a locomotive shop, 
45 years old, which, by simply uncoupling the main line shaft 
and applying motors at subdivisions and countershafts, made it 
possible to increase the speed from 80 r.p.m. to 200 r.p.m. The 


current was secured from a traction line at a low price by keep- ` 


ing off peak. You can imagine the result in efficiency and re- 
duced cost. The whole change was made at a very moderate 
expenditure. 


Threatened Shortage of Skilled Workers 


I like to read your articles on apprenticeship. I believe we 
are heading right into difficulties, due to a shortage of railway 
craftsmen. I believe that if I was instructed to suddenly increase 
my staff of mechanics 10 per cent, I could not do so with com- 
petent men. I know of no railway blacksmiths out of work, 
nor in work who would quit and come to a railway shop under 
present conditions. Good pipefitters also are scarce. I could 
pick up a few boilermakers; welders are capturing some of the 
jobs from boilermakers. Machinists would be difficult to get un- 
less you took them away from another railway. We have always 
managed to regulate our apprentice system so that it would bal- 
ance our payroll separations, but if the retirement pension at 65 
goes into effect, extra railway craftsmen will be hard to find. 


The Boilermaker Speaks 


Jones, the boilermaker, called attention to the merits of welded 
flues, making it possible for locomotives to stay on the road on 
extended runs of 24 hours, or more, and reach the terminals 
with no leaks to speak of, anywhere about the firebox. And 
the proper treatment of the boiler feedwater is a great factor in 
making every locomotive a free steamer and easy on the coal 
pile. He mentioned the fact that in the old days, before feed- 
water treatment was the practice, it was a common thing to bush 
the exhaust nozzle to provide stronger draft on the fire to make 
up for the loss occasioned by the accumulation of scale on the 
flues and firebox sheets, which was often Y$-in. to %4-in. in 
thickness. Bushing down the exhaust nozzle increased the back 
pressure and the fuel record went glimmering. After all, there 
is nothing like a clean boiler to make engines show up good on 
fuel performance and the lower maintenance costs of firebox 
repairs more than offsets the expense of treating the water. 


Railwa: 
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Principal Source of Information 


As you know, the financial condition of our railroads has pre- 
vented supervisors visiting other shops for exchange of ideas and 
practices, and our principal source of knowledge of improvements 
on other lines is necessarily limited to what is published in your 
magazine. 


How About the Answers? 


I am more interested, personally, in articles dealing with de- 
sign and maintenance of present equipment. Questions similar to 
the following are always suggesting themselves: 

What changes can be made in draíting appliances, or grates, 
or both, to make a better steaming and a more economical engine? 

When you get back pressure down reasonably low is it an ad- 
vantage to go lower at the expense of superheat? 

Is it good practice to superheat much above a point where 
exhaust steam carries superheat? 

Are floating bushing driving boxes and solid tip ends an im- 
provement over the old style crown brass and split tip end brass? 


Hot Engine Truck Boxes and Hot Rods 


The cellar packer, who is known around the roundhouse as 
the "lubrication expert," says it is now a rare occurrence to cut 
out an engine on account of a hot truck box, since the engines 
on the long runs have been equipped with the new style cellars on 
the engine trucks and trailers. He further states that the 'hot 
rod' proposition is well in hand since the rods have been equipped 
with the new style rod cup fittings and it is so much quicker to 
fill rod cups with the new air-operated grease gun, as compared 
to the old screwed plugs and the wrenches used by the hand 
method. 


Why Long Locomotive Runs Are a Success 


Recently I overheard a discussion that arose a few minutes 
before the whistle blew to start the shift, and talk centered about 
the thing that the men thought most beneficial in making the 
extended locomotive runs successful. The gang boss thought it 
was for the most part made possible by the new set-up of giving 
engines classified repairs at regular intervals. Also the fuel per- 
formance was materially helped by having the bore of the cylin- 
ders and the valve chambers in first-class condition. It was 
thought that the increase in the miles run per engine failure was 
also due to good inspection being made while engines are being 
stripped for repairs. 


Cultivating the Public 


Of course, I recognize that the curious were there (visiting 
the Pennsylvania Railroad’s new streamlined, coal burning pas- 
senger locomotive recently completed at its Altoona works) ; 
also hundreds of little children in every town. I checked the 
faces of these little run-about children at two points. I saw 
them at the engine in the forenoon. I think it was in Williams- 
port in the evening that I heard a little fellow say, "There's the 
man," and when I looked around (out of pure curiosity on my 
part) he was pointing at me, and it was a little chap to whom 
I had been talking in the morning. I had simply said, "Run up 
there, Sonny, and look in the engine cab and see where the engi- 
neer sits." There he was in the evening, all cleaned up, hair 
combed, ’n’ everything, and his father and mother were with him, 
all freshly dressed for the evening. They were "the public"—in 
other words, I asked a friend of mine who knew the man 
whether he was a railroader and he said the man was in business. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


———————— 


Bronze Welding 
And Brazing* 


By Homer Gannett 


In the past 15 years we have witnessed the rapid de- 
velopment of bronze welding and brazing. These de- 
velopments have been in both the oxy-acetylene and the 
arc-welding processes. This progress, however, has not 
been accomplished without many experiments and some 
failures. 

In the early stages of brazing of cast iron, we met 
with some difficulty in obtaining the proper adhesion to 
the castings. This brought about the question of a 
good chemical flux that would act as a scavenger, re- 
moving all foreign substance, and thus permit the bronze 
to adhere to the metal. We also found that the surface 
must be properly prepared; fractures and breaks must 
be beveled; and sufficient clearance provided to permit 
the bronze to flow through the entire section. In many 
cases, it is essential to preheat the casting to obtain the 
proper expansion to allow for the contraction of the 
weld. 

Through these experiments, brazing and bronze weld- 
ing is fast becoming an art recognized by many rail- 
roads as a standard procedure of reclaiming broken and 
worn material; also for building up worn surfaces with 
attendant large savings and economies in shop operation. 

I would like to point out a few reasons why brazing 
will increase production at a saving. The rapid rate of 
deposition, which is several times greater than with any 
other metal, reduces the labor time, and the material 
being brazed or bronze welded is subjected to the least 
amount of heat possible. This tends to minimize the 
amount of internal stress within the welded area. 

Several years ago we did not think that the brazing 
of broken locomotive cylinders would ever be successful, 
but we find that this operation is today very satisfactory 
in most all cases. However, there are some locations in 
locomotive cylinders that are very difficult to braze. 
This is due to the unequal expansion and contraction as 
well as the difficulty in reaching these locations. We also 
find that many emergency jobs that cannot be held long 
enough to weld with steel, are satisfactorily brazed. This 
pertains to running repair work, such as frames, etc. 

Many railroads find that the reclamation of malleable 
car parts are more satisfactory when bronze is used. 
This is due to the fact that the bronze is applied without 
raising the temperature of the malleable to the critical 
point. Therefore, the structure of the malleable is 
changed very little. 

We also find a large field for bronze welding, and 
brazing on bearing parts, such as the jaws of valve mo- 
tion parts; crosshead shoes (cylinder and valve) ; weld- 
ing on brass liners to driving boxes; both hub and pede- 
stal, and other such parts. 

The general procedure in bronzing worn crosshead 
shoes is to apply a bronze rib about two inches or wider 
on each side and one or two in the center, and fill in 
between with babbitt. However, I have witnessed a very 
satisfactory method on Laird guide shoes where the shoe 
is forged of steel and then faced with bronze. This 


* Presented by Homer Gannett, welding supervisor, Chicago. Burlington 
& quu: at the Midwest Welding Conference, held under the auspices 
of the Hollup Corporation at Chicago on June 5. 
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method in many cases is more satisfactory than the solic 
brass shoe. Due to the difference in expansion, the stee! 
faced shoe can be set up with less lateral; therefore, it 
should create less hammering. 

We also find that many railroads are successfully 
bronzing worn piston heads and bull rings. This suc- 
cess depends largely on the preparation of the work be- 
fore being bronzed; also, on the skill of the operator in 
applying the bronze without burning it and yet obtain- 
ing good adhesion. 

Piston heads saturated with oil are difficult to bronze 
and obtain a solid deposit. A porous deposit of bronze 
reduces the bearing surface considerably. Therefore, I 
believe that the success of bronze welding and brazing 
is assured only when the material is properly prepared 
and the welding and brazing performed by a qualified 
operator. 


Stopping Small Losses 
Results in Large Savings 


By W. B. Foster 


We are inclined to think always of value as money and 
to look upon material other than money as being sim- 
ply different kinds of matter kept for convenience and 
to be used freely whenever and wherever desired. Yet 
we know that a man with a home paid for and but one 
dollar in cash to his name is wealthier than his neighbor 
with a hundred dollars in coin and no other possessions, 
wealthier because the quantity of other material he 
possesses has more value than the quantity of the ma- 
terial called money. 

Money is only one of the many different kinds oí 
material in existence. For centuries people lived, in- 
creased, and thrived without it. Trade was based on 


comprehension of the value existing in all kinds of 
material and the part each plays in contributing to man's 
wealth and prosperity. 

We are likely to think of sand only as dirt; paint as 


Here is half a dollar picked up casually on the way to the roundhouse 
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merely liquid; rope as strings of wool and cotton; 
gaskets as bits of rubber; rivets, rough metal; unions, 
cold iron; rails, cold steel; boards, just wood; globes, 
thin bits of glass; machines, assemblies of metal; build- 
ings, convenient shelters. We search hard for a lost 
nickel and walk straight by a leaky oilpipe that will let 
many nickels drip away forever. We never allow small 
change to lie scattered over an engine, but we let the 
same engine go out with material on the deck, the 
bumper and the running boards, to be jarred off and 
lost along the right-of-way. 

This carelessness is a paradox of human nature, but 
we do comprehend the value in materials and often 
display our realization of it unconsciously. If we are 
given the choice of a dime or a good dinner we take 
the materials on the table and call it a cheap price for 
a meal. 

We know, from our own experience that every kind 
of material is value. No matter whether we call it a 
dime, a poker, a bottle, a tire or a chair, each piece 
of material has a certain worth to obtain which we have 
to give something in exchange. As long as we have it 
or its equal in value the worth of our possessions re- 
mains unchanged. But if we consume it or lose it or 
waste it we reduce the worth of our property accord- 
ingly. This is why such strenuous efforts have been 
and are continually being made on the railroads to find 
ways and means to save material. It is one of the 
major steps toward preserving the value of the com- 
pany on whose worth our livelihood depends. 

True saving of material is not accomplished by being 
stingy with it. Keeping it on the shelf when it ought 
to be used may result in failures and trouble that will 


It took three minutes to pick this thirty-three cents 
off the "scrap-pile tree" 


cost many times its value. Letting the loose ends go 
frays out the warp; a rip unmended lengthens; a bolt 
applied without nut or cotter is soon lost. Incomplete 
repairs leave open the door to failures that lead not 
only to waste of material but also to other loss of prop- 
erty and to personal inury. Many a dollar has been 
paid in claims for damaged freight or clothing or in 
compensation for personal injuries, because someone 
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somewhere neglected a crack in a car roof, the fasten- 
ings of a car seat, a split rung in a ladder, or some 
other defective condition. “А stitch in time saves 
nine," and we should use whatever material is neces- 
sary to proper operation and maintenance. 


Reducing Necessity for Use a Real Saving 
The requirement of a real saving in material is to 
find ways to reduce the necessity for using it. This can 
be accomplished, first, by doing away with unnecessary 
facilities and equipment, and second, by eliminating con- 
ditions which involve waste of material that does have 


A rod bushing, before and after the pattern was changed to eliminate 
the purchase of unnecessary material and waste of time in machining 
it off 


to be used. These methods not only result in actual 
reduction of expenses but also (and here is where the 
great benefit comes in) make the savings continuous 
and permanent. They do not save today and lose to- 
morrow, but get at the root of the trouble and estab- 
lish a saving that repeats itself day after day. Any 
other means is but temporary relief; finding the way 
to reduce the need for material is a permanent cure. 
Let us look at a few cases from actual experience which 
illustrate the scope of opportunities for making such 
cures. 

In one train yard were nine toilet buildings, aver- 
aging one for each switching crew employed there. The 
vard was not very large and furthermore was adjacent 
to a shop with ample washroom facilities for all em- 
ployes in the vicinity. The building farthest from the 
shop was left, the other eight were removed. They 
were a source of unnecessary expenditures for con- 
struction and maintenance as well as of fire hazard and 
of dangerous obstruction to employes working through- 
out the yard. 

Certain appliances on locomotives were equipped with 
valves which by reason of their location were frequently 
knocked off and broken. Replacements cost several dol- 
lars each. A way was found to operate properly with- 
out them and they were removed permanently, saving 
not only the cost of the repeated replacements but also 
the loss of man-hours and engine service which was 
resulting from tying up the locomotives for repairs. 

(Continued on page 362) 
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THERE 15 
A RULE 


66 Фо you see that message from Lane about the 
5079?” John Harris, the roundhouse clerk, asked. 

“Yes, I saw it," Jim Evans the roundhouse foreman 
bit off a slug of “horseshoe.” “I guess everybody else 
on the railroad saw it, too. It’s a wonder he didn't 
send a copy to President Roosevelt while he was at it! 
He sent copies to every one else he could think of,” 
Evans added. 

“Yes, I noticed there were copies to the master me- 
chanic, superintendent, and superintendent of motive 
power. Looks like he wants to advertise it all over 
the railroad when an engine comes in from Plainville 
needing a little work,” Harris said. “I have an idea 
we have engines come in here from Sanford in lots 
worse shape than with a broken spring hanger,” the 
clerk added. 

“Not to hear him tell it! According to him the rea- 
son his M. of E. charge runs up is because of so much 
work on engines we dispatch from Plainville.” Evans 
had his mouth so full of tobacco juice that he was 
beginning to gurgle. He fished the cuspidor from under 
the desk with his foot and expectorated a lusty stream. 
“Yeah, if Lane was half as anxious to get the work 
done on engines as he is to holler about what we don’t 
do, we'd all get along better.” 

“They all belong to the S. P. & W., don't they?” 
Harris stated rather than asked. 

"Yeah, they all belong to the S. P. & W., but Lane 
likes to make a showing. He figures that by shooting 
all power back here that needs work he can keep 
his own costs down and by hollering his head off about 
work needed on locomotives we dispatch he'll make 
everybody think he could do still better except for 
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by 
Walt 
Wyre 


having to do work we should do here. I'm getting 
blamed tired of it, too! Why, it's getting so that Lane 
figures to a minute on getting engines back here for 
M.P. inspections. The 5080 that came in on No. 9 at 
10:50 last night was due an annual at midnight. Huh!" 
Evans snorted and headed for the roundhouse. 

'The foreman went by stall number 12 to see how the 
boilermakers were getting along with the 5087. The 
engine was in for a five-year test. The jacket and 
lagging had been removed. Barton was taking off flex- 
ible staybolt caps. The boilermaker was pulling, pant- 
ing, and swearing. Pulling on a buggy bar inserted 
in a box wrench was making him pant and a stay- 
bolt cap that wouldn't budge was causing him to swe. 
The boilermaker heaved and grunted, but to no avail. 
He slammed the wrench and bar down and grabbed 
hammer and chisel. He finally managed to jar the cap 
loose, but not until he had cut two corners off the cap 
and left a deep gash on a third. 

"How you coming?" Evans asked. 

"Not worth a damn!" Barton replied. “They're all 
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tight as thunder—have to use a hammer’n chisel on 
every one of ’em.” The boilermaker glanced at the 
scarred remains of the cap in his hand. 

“Well, get it done soon as you can. We need that 
engine right now—need it bad. Do you suppose you 
can get it done so the coppersmiths can start putting 
the lagging and jacket back on tomorrow ?" 

*"Fraid not; we could if we had one of them im- 
pact wrenches, though." 

“What do you mean, those new wrenches we saw ad- 
vertised last month?" Evans inquired. 

"Yes. "They're just the thing for a job like this— 
get it done in half the time and lots easier, too. Why 
don't you talk to the master mechanic about order- 
ing one. There are lots of places it would come in 
handy around here, save a lot of money," Barton added, 
knowing that the economy angle would be more likely 
to get the wrench than the fact that it would make 
the work easier. 

“РИ see about it," the foreman said, and started 
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"How you coming?" Evans asked. 
"Not worth a damn!" Barton re- 
plied. "They're all tight as thunder—” 


to leave, then turned around. “Maybe you'd better 
work a couple of hours overtime on her so you can 
finish tomorrow," he added rather weakly. 

Time-and-a-half adds up costs on repairs mighty 
fast and next to engine failures was Carter's pet peeve. 
The master mechanic could write a letter about over- 
time so hot it scorched the typewriter ribbon when 
the clerk was typing it. 


Evans made the round through the house mentally 
checking progress on various locomotives as he went. 
He stopped at the board and marked up an engine that 
was called. While he was marking up the board, the 
engine inspector came up. 

"Well, we got the 2819 back," the inspector an- 
nounced. 

“Got her back? Oh, yes, that's the one we run east 
day before yesterday . . . Well ГИ be damned! Lane 
must have heard it was coming and had the turntable 
lined for it when it got there. I sure figured that was 
one M.P. we wouldn't have to make." Evans took a 
fresh chew to settle his nerves. “Just wait! I'll hand 
him some of his own medicine and see how he likes 
it. Just wait until I get a chance to unload something 
on him!" Evans strode back to the roundhouse office 
swearing under his breath and spitting every third 
step. 

“Dispatcher wants a 5000 for a drag east at four 
o'clock," the clerk told Evans when he reached the 
office. “What’ll I give him?" 

*Well, let'S see. We got to use the 5072 on the Lim- 
ited and the 5081 on 71. Wouldn't the dispatcher take 
a 2800?" 

“No; I asked him. Не said there would be too 
much; have to have a 5000.” 

Evans slumped down in a chair to think the situa- 
tion over. "I've got it!” he announced. “We’ll use 
the 5091." 

"But I thought you were going to hold her for a 
set of tires," Harris reminded him. 

“T was, but we'll just let Lane have her. The driv- 
ing-boxes are pounding, too. Just make a wire to Lane 
telling him about it. He sent her up here; I'll just 
be as good as he was, and send her back to him." 
Evans chuckled and leaned back in his chair. 

About ten o'clock next morning the messenger laid 
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a message on the clerk's desk. Harris read it and 
handed the yellow slip of paper to Evans: "Engine 
5091 in Sanford this date. Driver tires worn to limit, 
driving. boxes pounding bad. , Rod bushings need re- 
newing." 

The message was from the ean at Sanford. In 
the lower left-hand corner was marked: “cc-F.R.Rines ; 
H.H.Carter.” 

“Lane didn’t waste any time letting the superintend- 
ent and master mechanic know about the 5091,” Harris 
observed. 

“Lot of good it'll do him. He sure won't have the 
gall to send it back in the shape it's in. If he did and 
a government inspector happened along, it would be just 
too bad." Evans grinned at the thought as he sat down 
to look over some work reports before taking them to 
the roundhouse. 

Just as the foreman was starting to leave, the phone 
rang. The foreman paused a moment to find out who 
it was and what was wanted. 

“They want a 2800 for a work train in the morning; 
be out all week or longer," the clerk said. 

"People in Hell crave air-conditioning, too!’ Evans 
replied. “Tell him ГЇЇ have to look things over and 
let him know later . . . Already two engines short and 
they decide to run a work train! A person would 
think the way they go off half cocked sometimes that 
the Government was running the road." The foreman 
headed for the roundhouse in high spirits in spite of 
the shortage of engines. 

After looking things over, Evans decided on the 
2822 for the work train. It wasn't quite ready to fall 
apart, but still wasn't in shape for heavy road service. 

In stall number 12, Evans found work on the 5087 
progressing as well as he expected: А coat of red lead 
had been applied to the boiler and the engine was ready 
for the asbestos lagging. If things went O.K., he 
could get it out in time to run the next night. 

The 5076 came in on No. 10 dragging like a me- 
chanic with a Monday morning hangover. “The blamed 
engine hasn’t got power enough to pull a drunk brake- 
man out of service!” the engineer told the foreman. 
“Cylinder packing down.” 

Evans asked, “Which side?” 

“Which side? The way it acts, there ain’t no rings 
on either side. Both sides are blowing so bad the en- 
gine don’t exhaust, it just whooches. And the right 
valve, too, it’s just as bad. Then they wonder why 
we can't make time!" The engineer snorted and went 
in the wash room. 

Evans went in the office. 
asked the clerk. 

“There'll be two sections of No. 9 tonight," Harris 
told him, “апа the dispatcher wants a 2800 for a stock 
pick-up east at 4:30.” 

“Well, looks like we might be a little short on power 
tomorrow, but we ought to make it. I’d better have the 
hostler get the 5076 in the house right away so they 
can get started to work on her.” 

After lunch, Evans, as usual, made a tour of the 
roundhouse. Machinist Jenkins had pulled both pis- 
tons from the 5076 and was starting on the right valve. 

“How does she look?” the foreman asked. 

“The packing is down on both pistons, pretty bad. I 
don't know how the valve is. I'll have it out in a 
little bit." 

At that moment Jenkins' helper returned with a pack- 
age in his hand. "They didn't have but one set of pis- 
ton packing in the storeroom," the helper announced 
as he laid the package containing the sectional pack- 
ing rings on the pilot beam. 


"How's it gomg?" Һе 
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"What we going to do about that " the machi 
asked. 

"Nothing we can do except put in the one set 21: | 
wait until we get another. Soon as ve see what Гк | 
valve needs, I'll go down and have the storekeeper smi 
a hot wire about it.” 

"Need new valve bushings,” Jenkits said when x 
and his helper had pulled the right va ve piston out. 

And it did need new bushings. Вой front апа ba. 
were badly cut out. The valve showd signs of hic 
ing been blowing badly. 

"I'll have valve bushing castings sen. to the machin: 
shop while I'm at the storeroom,” Evans said as k 
started away. | 

He didn’t have the castings sent fron the storeroo | 
for the very good reason that there weren't апу '- 
send. 

"Shall I go ahead and get the bushings cut ош 
the machinist asked. 

"No; put in the set of cylinder pac ang and let th- 
rest go for the present. You and your helper can g: 
down to the 5087 and help get her out. Looks like we're 
going to need her before she's done." 


М =хт morning things started off all haywire and from 
there got worse. There was a message saying that tke 
engine on the work train had a bad leak in the fire-bex 
and would have to be relieved for repairs. There wa: 
another message that didn't cheer Evans up апу. I: 
was a notice from the foreman at Middleton, the west 
end of the division, saying that the government in- 
spector would probably be in Plainville that day. Then 
just to add variety to the general mess of misery that 
was being cooked for serving that day, the 5074 had 
failed on No. 10. A crank arm broke and the eccentric 
rod slammed things around quite a bit before tying it- 
self in a bow-knot. 

"Now if we can just manage to get a couple of Form 
5’s, that ought to help a lot," Evans said sarcastically 
and bit off a hunk of “horseshoe.” 

The government inspector showed ` up about 10:30. 
Evans was out in the roundhouse at the time pushing 
work on the 5086. echanics were hurrying helter- 
skelter looking for parts and fittings that had either 
been mislaid or used for repairs on other engines. The 
painter was trying to spray the jacket amid a barrage 
of profanity from mechanics that were in his way. 
The electrician was threatening to start throwing things 
if the painter didn’t stop or turn the spray gun in an- 
other direction. 

“Just a nice happy family,” the government inspector 
remarked grinning. 

“Yeah, oh, hello, Mr. Turner! Glad to see vou. 
Evans lied glibly. “Just a moment and I'll be ready to 
go with you soon as I get things organized on this 
Tower of Babel." 

"Don't you want to go to the office and slip on some 
overalls?” Evans asked when he and the government 
inspector had started down through the house together. 

"No, not now," Turner replied. "I'm going up to 
the hotel and make out some reports. I'm not going to 
bother you much this trip. I may drop back a while 
this afternoon." 

"Won't you go out to the house with me for lunch?” 
the foreman invited. 

"No, thanks, I'll have a bite up town." 

"Well, РИ tell the wife you'll be out for dinner 
then," Evans suggested. 

“Thanks again," Turner replied, “but guess I'll have 
to take а rain check and make it some other time. I’m 
getting out this evening, going east." 


Railway Mechanical Engineer 
AUGUST, 1936 


At the lunch room he ran into the government inspector. 


“Sorry you can’t come,” the foreman replied, im- 
mensely relieved, not because Turner had declined the 
invitations to eat but because he had learned that the 
government inspector’s plans didn’t include a fine 
toothed inspection of the locomotives at Plainville. 

Turner had been gone about twenty minutes when 
a 5000 whistle announced the arrival of a westbound 
drag. Evans at his desk cocked his ear to listen. There 
was something vaguely familiar in the tone of the 
whistle, but the foreman didn't recognize the engine. 
At times he could recognize locomotive whistles in spite 
of them being standardized and operated by automatic 
whistler blowers. 

A few moments later the drag pulled in the yard. 
The locomotive came clanking by the roundhouse. Then 
Evans swore—vehemently and volubly. At the head 
end of the drag, puffing derisively, was the 5091, worn 
tires, pounding driving-boxes and all. Lane had taken 
a chance and sent the engine back to Plainville. 

“Of all the blasted nerve—sending that engine back 
here in that shape! Make a wire to Lane with a copy 
to everybody on the railroad telling about it. Make it 
plenty strong!’ Evans fumed. 

Harris reached for a pad of yellow clip. Pencil poised 
over the paper, he waited while Evans sat with puckered 
brow eyeing the floor. “What shall I tell him?" the 
clerk asked. 

“Tell him the 5091 in Plainville from Sanford this 
date in very bad condition, tires worn past the limit, 
driving-boxes worn, and other Federal defects . . . Wait 
а minute; tear that up! It sounds too much like the 
way Lane does, too much like snitching. Besides, I’ve 
got a better plan.” 
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Harris crumpled the paper in a ball and tossed it in 
the waste paper basket. 

“What time is the next one going east?" Evans 
asked. 

“There’s one doped for 1:30. Ought to get a call on 
it any minute now. It's a fruit train and will have to 
get over the road," the clerk reminded him. 

"That's О.К. The 5091 will run if it don't fall to 
pieces. ГЇЇ just send her right back to him. Turner 
will be there tomorrow and Lane won't dare try to run 
her. If he does Turner’ll slap a Form 5 оп her so 
hard it'll bounce. Serve him right, too. Lane, I mean, 
for the way he's been dodging work and scattering car- 
bon copies of messages over the railroad.  That'll fix 
him!" Evans said emphatically. 

"Yeah," Harris replied, “if he gets a Form 5, it'll 
teach him something. They sure are getting hard about 
Form 5’s on this railroad." 

“Well, when the dispatcher calls, give him the 5091,” 
Evans said and left for a turn through the roundhouse. 


є omeuow Evans didn't feel as elated over the prospects 
for getting even with Lane as he thought he would. 
Even reminding himself of the many things the foreman 
at Sanford had pulled on him didn’t entirely satisfy his 
conscience. 

Without knowing exactly why, Evans decided to go 
to lunch early and on impulse decided to eat in town. 
He called his wife and told her not to look for him and 
about 11:30 went to town. 

At the lunch room he ran into the government in- 
spector. “Sit down," Turned invited. “Thought you 
were going home to lunch.” 
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“Changed my mind. Don’t want anything but a cup 
of coffee and a piece of pie. My wife always gets 
anxious when I don't eat," Evans explained. "I have 
my car; if you will be ready to go back to the shop, ГЇЇ 
take you down," he added. 

“No, I won't be down for a couple of hours. Didn't 
finish my reports and want to get them off first. You're 
too anxious," Turner added jokingly. “I’m afraid Lane 
won't be so glad to see me, though.” 

*Oh, I don't imagine he'll mind. You're not so bad, 
if a man gets the job done," Evans replied. 

“That’s just the trouble. I've warned Lane several 
times. Не» had plenty of chances and the railroad 
officials know it, too. About one more Form 5 and it'll 
be too bad. Га hate to have to do it, but if I have to, 
I will." 

Evans finished his pie and coffee. 
ready to go to the shop?" 

“No; see you later on." 

Evans didn't linger. He rushed back to the shop. 
The 5091 was on the outbound track waiting for the 
engine crew. 

Evans pictured in his mind just what would happen in 
Sanford. The 5091 would get in early next morning. 
She'd be setting outside when Lane came to work. 
Running true to form, Lane would give orders for the 
engine to be turned and run west. Knowing Turner's 
habits pretty well, Evans figured that the inspector would 
reach the roundhouse just about time the 5091 was set 
out on the lead, then wham! A Form 5 so quick it 
would make Lane dizzy. Evans frowned and bit off a 
hunk of "horseshoe." There wasn't another engine 
ready or that could be gotten ready. 

The twelve o'clock whistle interrupted his meditation. 
He turned on his heel and headed for the office. Em- 
ployees were already beginning to check out when he 
got there. He looked down the line of overalled men. 
“Here, Jenkins, and Williams," he called to two ma- 
chinists. “You and your helpers work noon hour on 
the 5076. Get her back together ready to go. ГИ be 
with you in a minute." 

"Call the dispatcher and tell him to change the engine 
on = fruit train, I’m using the 5076,” Evans told the 
clerk. 

“Reckon she сап make the time?" the clerk asked. 

“I kinda doubt it, but we'll take a chance, and give 
the engineer a note to Lane telling him the government 
inspector will be there tomorrow with blood in his eye,” 
Evans added as he left. 

Somehow the letter Evans received about the 5076 
losing two hours on the run didn’t have the sting such 
letters usually have, even if it wasn’t written any 
different. 


“Say you’re not 


Stopping Small Losses 
Results in Large Savings 
(Continued from page 357) 


Counting certain small items to check receipts against 
invoices took much time because of the number used. 
The units were of uniform size and it was found that 
the number could be ascertained accurately and many 
times more quickly by weighing instead of counting. 

Part of the roof of a building loosened; a gust of 
wind completed the loosening process and ripped off 
some boards. In falling they narrowly missed a man 
who had just come out of the building; they splintered 
into matchwood ; and so much rain poured through the 
hole that work was badly hampered and part of a job 
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spoiled. All this danger and damage would пої ta- 
occurred if, when the boards were first loosened ғ 
had been nailed back into place. Cost of new boe. 
loss of man-hours, expense of duplicating the job he 
was spoiled, all could have been avoided. | 

Three metal buildings were erected for a certain pw- · 
pose at three widely separated points. Two of t- 
buildings were kept painted; the third was let go. Ris 
got in its work so that it was necessary finally to re 
new the entire roof and most of the sides of the latz 
at a cost many times the value of the paint and t: 
labor which had been put on the other two building: 
both of which continued in excellent condition. 

Check of а certain casting showed the pattern w: 
much too large. A change in the dimensions reduce 
the weight 40 per cent, which not only cut down t 
original purchase price but also saved much labor г 
handling and in machining to fit when used. The ar 
nual saving in purchases on this one casting was abo: 
16,000 Ib. 

Another casting had a heavy boss or projection « 
one end to fit into a pocket of the equipment on міш? 
it was used. The pocket had later been eliminated bx 
the casting had not been changed; the result was par- 
chase of extra material which only had to be machines 
off before the casting would fit. Changes in this pet- 
tern produced decided savings in both material and lab- 
costs. 

A. complete check of all castings uncovered simila- 
conditions correction of which eliminated the purchas: 
of thousands of pounds of material annually and saved 
hundreds of man-hours formerly consumed in machin- 
ing away the surplus stock. 

A requisition was submitted for two panelboards for 
electric-light switches, due to the boards in use being 
too small to accommodate added switches requirec. 
Check-up showed that added space was needed as stated 
in both cases; but it also showed that one board was 
much larger than the other and could be used to re- 
place the smaller board and thereby leave but one pane: 
to be purchased. 

A welding job was conducted under one of the two 
main processes used today. A study showed that in 
this particular work the other process was much more 
economical. The change saved thousands of dollars 
annually. 

An oil reclaiming process required blotters which 
had to be replaced after being used a few times.  In- 
vestigation showed that a different grade of blotter was 
more economical not only in first cost but also service 
obtained. An old axiom says: “The best is always the 
cheapest.” Here was a case where the cheapest was 
in every respect the best, the blotter which proved most 
suitable being the lowest-priced among all those tested. 

Rods, pipes, and other parts headed for the scrap pile 
were found to be carrying with them good fittings such 
as plugs, valves, and similar items. A program of re- 
claiming these items netted a considerable saving. 

A moving part made of brass required frequent re- 
placements. The casting was changed to steel with 
brass lining which could be rebuilt when worn. The 
result was the complete elimination of new purchases 
of the castings, with only the expense of relining as 
required. 

At one point water was being purchased at a cost 
of several hundred dollars a month. well was 
driven and an automatic pump installed which supplied 
the same amount of water thereafter at a saving of 
about 75 per cent of the cost when purchased. A simi- 
lar check at another point developed a saving of about 
85 per cent. 

It was found that a good scrubbing will frequently 


Rall Mechanical Engineer 
iind AUGUST, 1936 


take the place of a paint job, removal of dirt being 
often all that is necessary to freshen up a surface. As 
soap is much cheaper than paint this produced decided 
savings in renovating cabooses, stop-blocks in round- 
house stalls and other equipment. 

The annual bill for certain oilcups ran into four fig- 
ures. Now these cups have a very easy job. They just 
go along for the ride, doing no hard work, under no 
strain, with no moving parts or complicated mechanism, 
with only a tiny hole in the center through which the 
oil feeds. Why, then, should they be replaced so often? 
To find out, each man applying them was requested to 
turn in the old for the new so they could be examined 
for failure. The chief defect was holes plugged up. 
АП concerned were specially lined up to keep cups 
cleaned; the result was almost endless life for the cups 
and reduction of purchases practically to zero. 

This item answers a question that has been asked 
many times: "Why is it necessary to turn in this or 
that old material when new is drawn out?"  Requir- 
ing old material for new is just one step in the primary 
requisite for reducing bills, namely, to find a way to 
reduce the necessity for purchases. To learn why a 
thing fails obviously necessitates finding out what is 
wrong with it. To do this necessitates examining it. 
'Thus we find, perchance, weak construction at some 
point; defective material in some section; evidence of 
unfair usage; indication of excessive heat, pressure, or 
other abnormal condition; a variety of clues that help 
to solve the puzzle of why we use so much of a certain 
item. Having determined why it gives trouble, we can 
take steps to correct any wrong condition and thus get 
more service out of it. Consequently we do not have 

to buy new units so often, and the benefits of a new 
saving begin to appear. 

'There are some kinds of material of which the used 
are required as a check against loss by theft. Electric 
bulbs, putty knives, tapelines, and thermometers are in 
this class. Such articles are of common use, handy 
around any house or in any business. It would be a 
simple matter to tuck these away and remove them 
from the railroad property if there were no close check 
kept on the reason for the replacements. 

Waste is a drain on any treasury, which, if too long 
unchecked, will end in bankruptcy. 


Rapid Grinding Technique 
For Carbide Tools 


The Carboloy Company, Inc., Detroit, Mich., manu- 
facturers of Carboloy cemented carbide tools and dies, 
recently completed a series of educational demonstrations 
in various cities showing an improved technique for 
grinding carbide tools. 

This latest technique is of unusual interest to users of 
Carbide tools because of the drastic reduction in carbide 
tool grinding time made possible by following the recom- 
mended procedure. 

Examples of the remarkably short periods now re- 
quired to grind various types of carbide tools are shown 
in the accompanying illustrations. The tool, (size 5$-in. 
x 1%-in.) shown at (1) in the illustration is typical 
of one dulled through ordinary use. It requires re- 
grinding on the front and side clearances only. The 
average time required to completely resharpen a tool of 
this type, following the latest procedure, as shown at 
the demonstration, is between two and three minutes. 
The average time using previous methods would be from 
20 to 40 min. A “milled and brazed” carbide tool 
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is shown at (2). “Milled and brazed” carbide tools 
are ones released by the manufacturer directly aíter the 
carbide tip has been brazed to the steel shank. Such 
tools require complete grinding on all surfaces at the 
cutting end of the tool, and ordinarily to grind a tool 
5%-їп. x 114-т., for example, would require from опе 
to two hours. Under the new procedure, a tool this 
size can be completely conditioned in 416 to 7 min. This 
greatly reduced grinding time is also found to be of 
benefit in the case of carbide tools chipped through 
accidental abuse. The tool shown at (3) is one of this 
kind (size %-in. x 34-in.) chipped to a depth of about 
34g-in. Frequently a tool in this condition might be 
considered a total loss and scrapped, due to the excessive 
amount of time required to recondition. Using the latest, 
improved technique it is stated that this tool can be 
completely reground in about 3 min. 

The demonstrations of this latest procedure revealed 
several features which are important factors in making 
possible such drastic reductions in the time required for 
grinding carbide tools. These are: (1) The proper 
dressing of grinding wheels for rapid grinding. (2) the 
maintenance of constant motion of the tool while grind- 


(2) 


(D 


Ө 


(1)—А dulled tool to be reground; (2)—A milled and brazed 
tool ready for grinding; (3)—A carbide tool chipped through 
accidental abuse. 


ing. (3) the use of double or composite angles in the 
tools, and (4) alternate grinding on the carbide tip and 
steel shank when necessary to hog off large amounts of 
stock, as in the case of chipped carbide tools. 

Regarding the first requirements—that of dressing the 
grinding wheels—the procedure followed for the rough- 
ing and semi-finishing operations on the face of a cup 
wheel, or on the periphery of a straight wheel was to 
shape a slight crown about И в-іп. high on the wheel. 
The area of contact is thus held at a minimum and ex- 
cessive generation of heat thus avoided. The face of a 
cup wheel dressed flat, as usual, was recommended for 
finish grinding. The second factor—maintenance of 
constant tool motion—involved the steady motion of the 
tool across the surface of the wheel, and also the use of 
a rocking, or tilting, motion of the tool from side to side 
while roughing and semi-finishing. This avoids exces- 
sive grinding at any one spot on the tool and provides 
further means of avoiding excessive heat—an important 
factor if rapid grinding of carbides is to be successfully 
accomplished. 

The third requirement—the use of double, or com- 
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posite clearance angles on the tool—was another feature 
of importance brought out. When rough grinding, the 
use of an angle 4 deg. greater than the finished angle 
desired was recommended. Finish grinding is then com- 
pleted at the desired angle, grinding on the carbide tip 
only. By following this procedure no finish grinding 
on the steel shank is required, and the wheel remains 
' open and free cutting for longer periods. This permits 
more rapid grinding and tends to produce a better finish. 

The fourth requirement which was demonstrated is 
recommended for use when it is necessary to hog off 
large amounts of stock rapidly. The procedure outlined 
involves alternate grinding first on the steel shank, then 
on the carbide tip, continuing in this manner until the 
desired amount of stock is removed. Steel naturally 
loads silicon carbide wheels (made specifically for grind- 
ing carbides) more rapidly than ordinary wheels, where- 
as carbide tips tend to dress the wheels. By alternating 
first on the steel shanks and then on the carbide tip, 
more rapid grinding is possible. Of course ordinary 
aluminous oxide wheels can be used to grind on the 
steel shank when desired. However, in such cases, care 
must be used to avoid contacting the carbide tip. There 
are naturally other factors involved other than the four 
described above, such as use of proper wheels, correct 
machines, fixtures, etc. However, these four factors 
described above constitute the important features of the 
rapid technique demonstrated. 


Reciproeating 
Acid Pump 


A reciprocating acid pump recently placed on the market 
by the Morris B. Brewster Company, Chicago, is de- 
signed for circulating a solution of commercial muriatic 
acid through the closed-type of locomotive feedwater 
heater for removing the incrusting and heat insulating 
solid deposits on the heating surface from the boiler 
feedwater. 


Close-up view of Brewster acid pump used in cleaning 
closed-type feedwater heaters 


364 


This pump is sturdy in construction and is said to 
have proved its durability in heavy duty service. A: 
100 2-in. strokes a minute, it is designed to circulate 
about 750 gal. of acid solution through the feedwater 
heater an hour, which is the average time required for 
thoroughly cleaning a heater. 

The pump is either electric- or air-motor driven and 
is constructed with acid resisting parts, such as a lead 
cylinder, hard rubber plungers and hard rubber check 
valves, with all other parts in contact with the acid 
being lead-protected and mounted on a suitable cast iron 
frame. | 

The entire assembly may be mounted, at the will о: 
the purchaser, on a portable truck, which would сапу 
with it the acid container from which the pump receives 
its supply of acid solution. 


Sawing 
Vise Set 


The Trimont Manufacturing Company, Roxbury, Mass., 
has developed a tool for holding, sizing and cutting thin 
wall copper and brass tubing by the use of which abso- 
lutely square cuts are obtained, thus insuring a perfect 
bearing of the tubing against the fitting shoulder. There 
is no chance for an imperfect wavy cut due to play in 
the saw because the saw blade is held closely in guides 
which bear against and all around the tubing while the 
cut is being made. 

The tubing is sized and held to round while being 
cut in this sawing vise, making it easy to slip on the 
fittings; the tubing cannot be forced out of round no 


Trimo sawing vise set for copper and brass tubing 


matter how much pressure is put on the vise. An 
additional advantage is that when a piece of tubing 
has been forced out of line slightly so that it will not 
enter the fitting, the Trimo vise will bring it back to 
round sufficiently for the fitting to be slipped on. This 
means a saving of tubing which might otherwise have 
to be thrown away. There is also saving of material, 
due to the fact that both ends of the tubing are held 
from sagging and prevented from forming break-off 
burr or flat lip at the completion of a cut. 

The Trimo sawing vise set is made in units of from 
3g in. to 2 in. and is serviceable for welding, brazing 
or sweat-fitting jobs. 
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With the 
Car Foremen and Inspectors 


Finding the Average Life 
Of Freight Car Wheels 


By F. R. Dorner* 


Car and locomotive wheels represent an investment by 
railroads and private car companies in the United States 
of well over $200,000,000. The cost of maintaining 
this investment is a very important item of annual ex- 
pense. Purchases of wheels, axles and tires by Class I 
railroads in 1935 amounted to $17,489,000, which, al- 
though below normal, represented the largest item of 
iron and steel purchased except rails. Moreover, this 
is only a part of the maintenance expense. The addi- 
tional labor cost for mounting, dismounting, turning, 
etc., would be appreciable. 

More than ever, owners of equipment are seeking 
ways and means of reducing wheel expense, and ulti- 
mately improving their operating ratio. They are espe- 
cially interested in wheels under freight equipment 
where, due to the large number, the opportunity for 
savings is greatest. 

Two factors determine wheel expense: one, prices; 
the other, service or life. Prices are easily secured. 
Records of service life on the other hand, are more dif- 
ficult to obtain. Both must be available. There is no 
economy in a low-priced article which does not last. 
Neither is there economy in buying a higher priced arti- 
cle which does not last long enough to be worth its 
extra cost. 

The difficulty in obtaining a dependable and accurate 
value for wheel life under freight equipment is due 
to the following: 

1—A lack of understanding of how wheels wear out or fail. 

2—Incomplete records of wheel applications, removals and 
mileages. 

It is the purpose of this article to discuss these two 
factors in detail, and to propose a method of measuring 
wheel life which is dependable and accurate. 

Individuals do not all live the same length of time. 
Some die in childhood, others die in old age. It is also 
true that in a group all of the same age, the number 
which die each year is not the same. In other words, 
in a group of 1,000 people about 200 would die before 
they reached ten years, but only 100 would die between 
the ages of 20 and 40. About 300 would die between 
the ages of 50 and 70. insurance companies, of course, 
know quite accurately how many will die each year. 
They have available a table of experience covering the 
lives of people which, when plotted, is called a mortality 
curve. It is the fundamental basis of their insurance 
costs. 

A mortality curve on which to base costs might be 
drawn for practically any physical structure. Two typi- 
cal curves for freight-car wheels are shown in the ac- 
companying chart. These curves will tell how the wheels 
wear out or fail. Along the vertical axis is shown the 
percentage of the original units installed, which are still 
in service. The horizontal axis shows the age, or mile- 


* Armco Railroad Sales Co. 


Railway Mechanical Engineer 
AUGUST, 1936 


age. Any point on the curve, therefore, expresses the 
percentage of the original units still in service after a 
certain number of years or miles. 

Curve 1 is for a type of wheel which starts to fail 
at an early age. The rate of failure gradually increases 
and then becomes more or less constant along the 
straight part of the curve. In later years the rate be- 
comes less and a few wheels last a very long time. 

Curve 2 is for a type of wheel which is in service for 
some years before it begins to fail or wear out. Then 
it follows more or less the same shape as Curve 1 with 
a few wheels lasting many years. 

All railroad men having to do with wheels will rec- 
ognize these facts. They have seen wheels removed 
after only a very short period of service and they have 
also seen wheels which have shown an unusually long 
life. It is often a temptation to draw conclusions from 
either group, which are of interest but tell little about 
average life. 

The average life is, of course, the figure on which 
the value of any type of wheel must be calculated. It 


BENE 
X 


o o o 
o o o 


ч 
о 


ЕЕ 
А Curve 1 | Curve 2 


a 


Avera 


о 


Percent of Original Group Remaining in Service 


18 20 22 ?4 2% 
Age (or Mileage) of Group 


Mortality curves for two types of freight car wheels 


is marked in the chart by vertical lines. If all the 
wheels reached the average age indicated and then were 
removed at one time the total mileage would be the same 
as the sum of the actual mileage for wheels removed 
according to the curve. 

Recognizing the varying life of wheels, the only gen- 
eral and dependable method of finding average age or 
service is by establishing a mortality curve. Other 
methods have been used but are accurate only under 
specific conditions. Two of these will be presented. 

Average age has been measured by dividing the num- 
ber of wheels in service by the number replaced yearly. 
In the first place, purchases of wheels are often used in- 
stead of replacements. Thus, wheels replaced in inter- 
change or removed from dismantled equipment are not 
included and the average life value may be high. Also, 
the wheels may not have been in use and the purchases 
for replacement may have been lower than normal. But 
the most important reason why this method is open to 
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criticism is that it does not give an accurate value un- 
less the wheels have been in service at least for their 
average life and in some cases at least two or three 
times their average life. In other words, if this method 
were used for wheels at a time when they were just be- 
ginning to wear out, the value for average life would 
be much too high. Another criticism is that the value 
would be correct only when applied to a group of wheels 
originally installed at the same time. 

A second method for finding average life is based on 
measuring tread wear after a definite mileage but this 
method cannot be used for all types of wheels. What 
is desired is the actual but not the theoretical mileage 
to be received from the wheel. Unless it can be estab- 
lished that all wheels actually wear out, the method is 
valueless. Some wheels are replaced due to defects be- 
fore having worn to the condemning limit. When using 
this method it is necessary to project the experience ob- 
tained over a short period into the future. This, if 
carried too far, is unsound. 

If the mortality method is the only dependable one 
to use, how can the curve be found? 

The simplest way to establish a mortality curve is to 
choose a test lot of a 100 wheels or more which are 
subjected to average service conditions. 

If two types of wheels are to be tested, one type 
should be used in one truck of the car and the other 
type in the other truck. This eliminates any possibil- 
ity of different service conditions. Preferably the equip- 
ment should be in a service where the wheels can be 
watched closely and the mileage determined with some 
degree of accuracy. On such a test lot a record should 
be made for each wheel removed of the mileage or 
length of time in service and the reason for removal. 

This test might have to run a number of years in cer- 
tain cases before all the wheels were removed. How- 
ever, earlier approximations of average life can be made. 
By knowing the general shape of the mortality curve, 
an average life value might be obtained after 20 per 
cent of the wheels had been removed. Also, the total 
mileage or age when around half of the wheels had been 
removed would be close to the average life. For a type 
of wheel practically all of which eventually wear out and 
are not replaced because of defects, it is possible to esti- 
mate the remainder of the mortality curve by measure- 
ments of wear. The mortality curve is drawn to cover 
the actual removals as far as the test has progressed and 
the remainder of the curve is computed based on the 
extent of the wear and how long the remaining wheels 
would be expected to last. This can often be used for 
wheels having a comparatively long average life. 

Another method can be used for finding the mor- 
tality curve which requires that records be kept for 
only a year or two. Groups of at least 20 wheels, each 
group representing a different age are chosen for the 
test lot, and a record made of the removals over a 
period of a year. For example, on January 1, 1936, 
the test lot would consist of 20 or more wheels installed 
during 1935, a similar number installed in 1934, about 
the same number installed in 1933, and so on. Then 
until January 1, 1937 a record would be kept of each 
wheel that was removed and the reason why it was 
removed. If desired, the record could be kept for an- 
other year to check the results of the first year. From 
these records the rate of removal could be found and the 
mortality curve determined for a period equal to the 
age of the oldest wheels. In analyzing such test results, 
the mortality curve method is the only one which will 
show whether the wheels have been in service long 
enough to obtain a value for average life. 

It is apparent from the methods just described for 
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finding the mortality curve that there are three esses | 


facts that must be obtained from the records kept 
that is 

1—The mileage or time in service for every wheel removed 

2—The reason for removals. 

3—The number of wheels which, after this mileage or time 
still remain in service. 

Generally speaking, unless the records show this :n- 
formation, they cannot be used for finding average life 
For example, the mere fact that 50 wheels had been re- 
moved after five years means nothing, unless the reas 
for removal and number remaining in service ог th 
number originally started with is known. The average 
life would be very different if in one case the original k- 
consisted of 100 wheels and in the other case consisted 
of 5,000 wheels. It is just as absurd to average the аге 
of the first removals and call this the average life. Ir 
this case also, no consideration has been given to the 
cause of removal or to the number of wheels still remair- 
ing in service. The number of removals must alwa:: 
be considered with relation to the total number of wheels 
in service of the same age. The reason for removal will 
enable proper consideration to be given to withdrawals 
for causes not attributed to wheels, such as cut journal: 

The large investment in wheels and the annual main- 
tenance cost warrants more specific information on wheel 
life than is generally available. The application of the 
mortality curve presents a simple, accurate and depend- 
able method for determining average life. 


Air-Conditioning Road 
And Laboratory Tests 


To conserve an investment in air-conditioning equip- 
ment, estimated to have amounted to about forty millior 
dollars since 1932, and to increase the effectiveness 0° 
future expenditures in this field, the Association o: 
American Railroads has authorized an extensive stud: 
of air conditioning in passenger cars. This study is to 
be made under the direction of L. W. Wallace, director 
of equipment research of the A.A.R., and, as the firs 
step, a manual outlining the purpose of the program 
and schedules of the study has been prepared. A com- 
prehensive report is promised by November, at which 
time air-conditioning programs for 1937 will be under 
consideration. 


Air-conditioning engineer's compact test kit as equipped with 
Brown temperature and humidity recorder 
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The principal objectives of th€ investigation, as sum- 
iarized in the manual, аге: (1) to determine the basic 
ractices and policies which should be adopted with 
espect to air-conditioning railroad passenger cars; and 
2) to determine what system or systems are most 
uitable for railway service as measured in terms of (a) 
apital investment, (b) cost of maintenance and opera- 
ion, and (c) satisfaction and well being of passengers. 

Involved in such determinations are design, per- 
ormance and cost problems. To obtain basic and re- 
iable information relating to these matters, two types of 
nvestigations are necessary; namely, road and labora- 
‘ory. The work has been so planned that the results 
>f the road and laboratory work supplement each other, 
thereby making it possible to secure an objective picture 
of existing conditions and what may be done to improve 
them. 

It is essential that factual information be secured with 
reference to many aspects of the air-conditioning sys- 
tems now being used by the railroads. These may be 
classified under three headings, namely: (A) Me- 
chanical, design and performance; (B) investment, 
operating and maintenance costs; and (C) results ob- 
tained as regards temperature, humidity, distribution, 
quality, cleanliness of air, and odors. 

In order to obtain the necessary information covered 
by (A) and (C), the following specific data is to be 
secured: 

(1) Method of controlling temperature and humidity 
in cold and warm weather and with what results. This 
eventually will involve establishing a standard tempera- 
ture and relative humidity relationship for various sec- 
tions of the country and a temperature differential with 
respect to outside conditions. 

(2) The type of air filters used and the results being 
obtained; the directions in which improvements may be 
made so as to secure more satisfactory results. 

(3) The amount of power being used per unit of 
work done (which is power per ton of reírigeration). 

(4) Means used in securing diffusion of air within 
the cars that are materially different from common 
practice. 

(5) The difficulties, if any, in installing, operating 
and repairing the power plant for air-conditioning. 


(6) The facilities for servicing equipment in the 
yards. 

(7) The experience had with odors and what means 
have been adopted to lessen this problem and with what 
success. 

(8) Difficulties experienced in making inspections and 
repairs. 

(9) Time required to inspect, repair and replace the 
the various units of the several air-conditioning systems. 

(10) Determine actual results being obtained in air 
conditioned cars with respect to temperature, humidity, 
cleanliness, odors, air movement and distribution of air. 


Work Already in Progress 


Through the courtesy of the Baltimore & Ohio, fa- 
cilities have been made available at the Mt. Clare shops, 
Baltimore, Maryland, for making laboratory tests of 
each type of air conditioning being used on railroad 
passenger cars. Through the generous and interested 
co-operation of the manufacturers, their respective 
equipment is being sent to Baltimore for test. The test 
work began there March 15. To date six systems have 
been thoroughly tested. This phase of the work will be 
completed in August. The equipment is being tested in 
accordance with the standard method of rating and 
testing air-conditioning equipment, as prepared by the 
Joint Committee on Rating Commercial Refrigerating 
Equipment from the American Society of Refrigerating 
Engineers and the American Society of Heating and 
Ventilating Engineers. 

The object of these tests is to compare the perform- 
ance of each system as a whole and also that of each 
major element of the several systems: compressors, 
condensers and evaporators. The amount of power re- 
quired per unit of cooling effect produced will be de- 
termined also. It is recognized that the amount of power 
consumed in the operation of an air conditioning system 
is of great importance. Therefore, the character and 
efficiency of the type of drive or prime mover is to re- 
ceive careful study. For this purpose a special program 


for the testing of the several types of drives used is to 
be conducted at Ohio State University. This program 
started early in June and will be completed in August. 
By correlating the data secured in the tests of the com- 
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at five-day conference held at Ohio State University, Columbus, Ohio, 


July 6 to 10, inclusive 
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pressor, condenser and evaporator at Baltimore, the re- 
lationships between the cooling effect produced and the 
power delivered into the system will be determined. 

The Pullman-Standard Car Manufacturing Company 
has provided facilities at Pullman for the testing of four 
cars at one time. About 15 cars have been tested. The 
test program comprehends hot-room tests of air-condi- 
tioned cars conducted for the purpose of determining 
the cooling load required when all factors of loading are 
present, as in road service, except those caused by solar 
radiation and wind effect. A second objective is the 
determination of the effectiveness of the insulation of 
the car. Further objectives (not previously stated) are 
a study of the air and temperature distribution within 
the car; the determination of the amounts of fresh and 
recirculated air supplied for various settings of the fresh- 
air damper; and the determination of the comparative 
temperatures occurring within the car when heated and 
humidified as it would be when occupied to full ca- 
pacity. 

These tests, completed in July, were made on the fol- 
lowing types of cars, as operated by various railroads 


Rear view of the opened test kit showing some of the auxiliary 
equipment used for various test purposes 


and equipped with each type of air-conditioning system 
tested at Baltimore: coach, lounge, diner, combination, 
sleeper and cafe. The results of these tests will supple- 
ment those obtained at Baltimore. 


Road Tests to Include Study of Public Reactions 


During the latter part of July and August an exten- 
sive road testing program will be conducted simultane- 
ously on railroads throughout the country in order to 
accumulate a large amount of data covering the per- 
formance and efficiency of the various systems in all 
kinds of cars and under all kinds of different operating 
conditions. Provision has been made, however, for 
taking temperature and other readings with identical 
equipment and in the same manner so that the results 
will be directly comparable. 

For the purpose of outlining this program of tests, a 
five-day. conference has just been concluded at Ohio 
State University, Columbus, Ohio, attended by 31 air- 
conditioning engineers representing the following rail- 
roads: Atchison, Topeka & Santa Fe, Atlantic Coast 
Line, Baltimore & Ohio, Boston & Maine, Maine Cen- 
tral, Canadian Pacific, Central of Georgia, Chicago & 
Eastern Illinois, Chesapeake & Ohio, Chicago & North 
Western, Chicago, Burlington & Quincy, Chicago, Mil- 
waukee, St. Paul & Pacific, Chicago, Rock Island & 
Pacific, Delaware, Lackawanna & Western, Florida 
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East Coast, Great Northern, Illinois Central, Lehigh 
Valley, Louisville & Nashville, Missouri Pacific Lines. 
New York Central, New York, New Haven & Hartford, 
Northern Pacific, Pennsylvania, Reading, St. Louis- 
San Francisco, Seaboard Air Line, Southern Pacific арг 
the Wabash. у | 

According to the program, about 400 air-conditionec 
and non-air-conditioned cars will be ridden for test pur- 
poses during the next few weeks. Each engineer wil 
ride cars of different types in specified trains on hes 
own line and be equipped with a kit of instruments for 
the purpose of making necessary measurements. As 
shown in the illustrations, this kit consists of the fcl- 
lowing equipment: Brown temperature and humid: 
recorder, Kata thermometer for examining air velocity. 
psychrometer for obtaining humidity, anemometer to 
determine fresh and recirculated air used, Wolpert’s ai 
tester to determine the amount of СО» in the air, cul- 
ture plates to determine the bacteria colonies, ther- 
mometers to determine outside temperatures, stop watch 
and accessories, such as thermos bottles, steel measurinz 
tape, pliers, etc. 

In connection with these road tests, a questionnair 
has been prepared which will be distributed to passengers 
by the research engineers. In that questionnaire, inquiry 
will be made as to whether, in the opinion of the pas- 
senger, the car or train is too warm or too cool ; if it is 
“clammy,” stuffy, drafty or noisy, or possibly too coc! 
upon entering. Passengers will also be asked whether 
there are any objectionable odors, evidence of smoke 
when passing through tunnels, excessive tobacco smoke. 
and, if occupying a berth in a sleeping car, whether it is 
too warm or too cool or is sufficiently ventilated. If the 
air-conditioning is or is not entirely satisfactory the 
passenger is going to have an opportunity to expres: 
himself to such extent as he sees fit. These question- 
naires will be collected by the research engineers and 
the answers carefully tabulated. 

Every important phase of the air conditioning of 
passenger cars is covered in the program of road and 
laboratory tests which has been developed. As a conse- 
quence, the test results promise to be comprehensive and 
generally beneficial both to railroads and to manufac- 
turers of air-conditioning equipment. It is felt that, 
with these test results available, railroads can proceed 
with their air-conditioning programs with much more 
assurance as to costs and as to the conditions actually 
obtained in passenger cars. 


Loading Car Wheels 
For Shipment 


The method illustrated provides a safe and quick method 
of loading car wheels on flat cars for shipments between 
the central wheel shop or stores department and various 
car repair points, or scrap disposal yards on a railroad. 
The method consists simply of spiking four rails to the 
floor of a flat car so spaced that the wheels will be 
“nested” in accordance with the usual manner. A 
forged steel clamp is bolted to each end of one pair of 
rails, this clamp providing a substantial wedge stop at 
the bottom of the wheel and having the upper part of 
the clamp forged in a segment to fit approximately 120 
deg. of the wheel tread. This clamp is held on the 
tread of the wheel and against the flange by means of 
a swinging steel angle strap. The upper end of each 
clamp is forged to a substantial rectanzular shape which 
can be drilled for the application of a l-in. tie rod and 
double nut, this rod extending the lergth of the car so 
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Safe and relatively inexpensive method of loading wheels on a flat car 


that when tightened it holds the wheels rigidly against 
shifting. Experience has shown this method of loading 
car wheels to be cheaper and quicker than spiking 
wooden wedges to the floor to hold each pair of wheels. 


Reelaiming Spring Plank 
From Areh Bar Trucks 


Because of the outlawing of arch bar type freight car 
trucks after January 1, 1938 most of the railroads have 
arranged to remove them from cars on a monthly sched- 
ule which provides for the application of cast steel side 
truck frames to all such cars which are to be used in 
interchange service after that date. 

To reduce the cost of this project it is desirable to 
make use of as many parts from the arch bar trucks as 
possible. Truck bolsters, both cast steel, Simplex and 
other built-up types are interchangeable and the brake 
beams, brake hangers, brake levers, pins, etc., can be 
reclaimed and used on the cast steel side frame truck. 
However some difficulty has been experienced in re- 
claiming 13-in. spring plank channels due to the lack of 
facilities for riveting or otherwise securing the channel 


These two views show both sides of the channel after punching 
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type spring plank to the cast steel truck sides having 
the journal boxes cast integral. 

The two illustrations will show the method employed 
by one railroad in reclaiming the spring plank channels. 
A one-inch hole is punched in the center of the spring 
plank channel and the surface for a distance of five 
inches around the hole is heated. A set of dies, which 
can either be attached to a steam hammer or to some 
pneumatic device are used to punch through the heated 
area on the top surface of the channel which will provide 
a one-inch lip on the base. This will permit the lip of 
the opening to set down in the base of the cast steel 
truck frame, and when the truck springs and bolster is 
applied no other provision for securing the channel to 
the truck side is necessary. 


Production 
Spray Gun 


Great speed, low air consumption and perfect atomiza- 
tion are claimed for the new Thor Model 7 spray gun 
made by the Binks Manuíacturing Company, 3114 Car- 
roll avenue, Chicago. 

The Thor Model 7 gun has incorporated in it a 
number of good points suggested by users of the spray 
painting process. The gun body is of durable drop- 
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Thor Model 7 paint spray gun 


forged aluminum with a black electrolytic coating for 
surface protection. The air nozzle is of drop-forged 
bronze, chromium plated. The material nozzle and the 
nozzle valve are of stainless steel, hardened and pol- 
ished. The adjustments are ample and well located. 
The fluid connection is of 3-in. pipe size and the air 
connection 14-in. pipe. 


STREAMLINED NICKNAMES—It was inevitable that the railroad- 
ers with their genius for nicknames should rechristen some of 
the new fast trains. The "Zephyr" has become the “Zipper” 
and, along the Milwaukee, the “Hiawatha” is known as the 
“Highwater.” 
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Fire at Rock Island Enginehouse 


THE enginehouse of the Chicago, Rock 
Island & Pacific, at St. Joseph, Ill, was 
damaged by fire on July 5 to an estimated 
extent of $200,000, including damage to 
three locomotives and the machine shops. 


U.P. Creates Department 
of Research 


Tue Union Pacific has established a bu- 
reau of research, with O. Jabelmann, as- 
sistant general superintendent of motive 
power and machinery, with headquarters at 
Omaha, Neb., as its head. Men now en- 
gaged in research work have been assigned 
to the new bureau, and mechanical, elec- 
trical and metallurgical experts will be 
added. The bureau will study, survey and 
perfect improvements in design and con- 
struction of cars and locomotives. 

A photograph and brief sketch of Mr. 
Jabelmann's career appear on page 373 of 
this issue. 


S. W. Dudley Nominated 
Manager of A.S.M.E. 


S. W. Duny, recently appointed dean 
of the Yale School of Engineering, Yale 
University, New Haven, Conn., is among 
the A.S.M.E. nominees for the year 1937. 
Dean Dudley, together with E. W. Bur- 
bank, manager, Allis Chalmers Mfg. Co., 
Dallas, Tex., and Kenneth H. Condit, edi- 
tor, American Machinist, New York, has 
been nominated to serve as a manager of 
the Society. The presidential nominee is 
James H. Herron, president of the James 
H. Herron Company, Cleveland, Ohio, and 
those for vice presidents are J. A. Hall, 
professor mechanical eneineering, Brown 
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University, Providence, R. I.; J. M. Todd, 
consulting engineer, New Orleans, La.; 
R. J. S. Pigott, staff engineer, in charge of 
engineering, Gulf Research & Develop- 
ment Corporation, Pittsburgh, Pa. 

At the semi-annual meeting held at Dal- 
las, Tex., June 15-20, it was also voted to 
hold the 1937 semi-annual meeting at De- 
troit, Mich. 


Eastern Committee Appointed to 
Continue Co-ordination Studies 


Tue Eastern Presidents’ Conference at 
its July 16 meeting appointed a committee 
to take up the unfinished work of the East- 
ern Regional Co-ordinating Committee in 
connection with co-ordination projects con- 
cerning which no definite action had been 
taken at the expiration of Interstate Com- 
merce Commissioner Eastman’s term as 
federal co-ordinator of transportation. 

The appointment of this committee, the 
announcement says, is in accordance with 
a request of the Association of American 
Railroads, which asked Eastern, Western 
and Southern regional organizations to ar- 
range for carrying forward studies which 
had been considered by the regional co- 
ordinating committees on behalf of the 
federal co-ordinator, as well as "such other 
projects as might from time to time be 
presented, having in view economies in 
operation through co-ordination of serv- 
ices of facilities." 


Public Asked to Express Views on 
Air-Conditioning 


THE traveling public for the next few 
months is to be asked to submit its views 
on the efficiency of the air-conditioning 
equipment now in use on passenger trains 


Illinois Central 1,800-hp. Ingersoll 
Rand-General Electric Diesel-clec 
tric locomotive for switching and 
transfer service 


LS 


throughout this country, J. J. Pelley, pres- 


dent of the Association of American Rail- 
roads, has announced. 

This is to be done in connection with 
the exhaustive research now being con- 
ducted by the Equipment Research Divi- 
sion of the Association of American Rail- 
roads in order to determine how well the 
various air-conditioning devices in use oi 
passenger cars function under varying 
climatic and operating conditions, whet 
might be done to improve their perform- 
ance, and what standardization of such 
equipment can be developed in order to 
reduce costs of operation and maintenance. 

Air conditioning engineers from 30 of 
the leading railroads have for the past 
few weeks been engaged in an intensive 
study of that subject at Ohio State Uni- 
versity and elsewhere and, beginning this 
week, they will conduct a series of tests 
on trains throughout the United States in 
order to secure data as to the results be- 
ing obtained from air conditioning of pas 
senger cars. 

In connection with those tests, there has 
been prepared a questionnaire which will 
be distributed to passengers by the rc 
search engineers. In that questionnaire 
inquiry will be made as to whether, п 
the opinion of the passenger, the саго! 
train is too warm or too cool; if it § 
“clammy,” stuffy, drafty or noisy, or po* 
sibly too cool upon entering. Passenger: 
will also be asked whether there are am 
objectionable odors, evidence of smoke 
when passing through the tunnels, exces- 
sive tobacco smoke, and, if occupying 4 
berth in a sleeping car, whether it is 100 
warm or too cool or is sufficiently vent- 
lated. These questionnaires will be col- 
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MOTIVE POWER DEVELOPMENT 
on the C. & O. 


Just one generation ago wood burning 4-4-0 
type locomotives like that shown above 
were hauling thru fast trains over lines now 
part of the C. & O. At that time this 
power was the foremost of locomotive de. 
velopments. 


Continuously maintaining its position 
among the leaders in locomotive progress 
the C. & O. in 1930 placed in service the 
large freight power shown above. 


CHESAPEAKE & OHTO 
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The latest additions to its modern equip- 
ment are the Greenbrier Type locomotives 
which the C. & O. placed in service in 
January of this year. In results obtained 
in improved operating efficiency and econ- 
omy, this new power reflects the ability and 
progressive foresight of the management. 
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lected by the research engineers and the 
answers carefully tabulated. At the same 
time the answers will be compared with 
the analysis of air-conditions shown to 
have existed through scientific tests in 
that particular car or train on that day. 

In order to make these tests, the re- 
search engineers have been equipped with 
small, especially designed kits about the 
size of an ordinary handbag, containing 
the most delicate and sensitive instruments 
that have yet been devised for this purpose. 
These instruments, among other things, 
will record and measure the slightest draft, 
one which can not be felt by the ordinary 
person; chart the humidity and tempera- 
ture as they may vary in the car over a 
24-hour period; detect the remotest trace 
of carbon dioxide in the car as well as 
count the bacteria in the air. Another will 
calculate the actual refrigeration, while 
still another will show the effect of the 
rays of the sun through the windows and 
against the curtains of the car. 

The course of special study which these 
research engineers have been undergoing 
at Ohio State University has covered all 
phases of air-conditioning. It has been 
conducted by L. W. Wallace, Director of 
the Equipment Research of the Associa- 
tion of American Railroads, and by Pro- 
fessor A. I. Brown, of the Engineering 
School of that University, who is serving 
as a special consultant in this matter. 

At the same time these road tests are 
being made a series of experiments by the 
Research Equipment Division as to air 
conditioning of passenger cars will be un- 
der way at Ohio State University, the Mt. 
Clare Shops of the Baltimore & Ohio, at 
Baltimore, and the Pullman-Standard Car 
& Manufacturing plant in Chicago. In 
those experiments, various types of air 
conditioning equipment will be put through 
exhaustive tests in order to ascertain what 
improvements can be made so as to insure 
the maintenance of proper temperatures 
under varying climatic conditions т pas- 
senger cars. 


Railroads Ask I.C.C. to Dismiss 
Power Reverse Gear Case 


SAFETY to employees and the public 
would not be increased by compelling the 
railroads to install power reverse gear on 
virtually all locomotives, and the only re- 
sult would be to place a heavier financial 
burden on the rail carriers at a time 
when they can least afford it, according 
to a brief filed by the Association of Amer- 


ican Railroads asking the Interstate Com-. 


merce Commission to dismiss proceedings 
brought by the Brotherhood of Locomo- 
tive Engineers, and the Brotherhood of 
Locomotive Firemen and Enginemen to re- 
quire the installation of power reverse 
gears as a substitute for hand operated 
gears. 

Such an order, if promulgated by the 
commission, would require the installation 
of power reverse gears on more than 18,- 
000 locomotives at a cost in excess of 
$7,000,000, according to the brief. Reply- 
ing to contentions of the complainants that 
power reverse gears would bring about in- 
creased safety in the operation of loco- 
motives, the brief said: 

"Accidents to men in the locomotive cab 
involving movements of the lever are more 
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common with hand gears than with power 
gears but such accidents are seldom severe 
and are, with negligible exceptions, if any, 
not the result of any fault or quality which 
can be remedied only by elimination of the 
hand gear. On the other hand, accidents 
to men working around locomotives, due 
to movements of the reverse gears, and 
accidents due to locomotives running into 
roundhouse walls and turntable pits, are 
more common with locomotives equipped 
with power gears. These accidents are 
often serious and are largely due to char- 
acteristics inherent in the power gear, that 
is: to the relatively great force which im- 
pels the moving parts of the gear; to 
the unexpected movements of the gear 
or engine caused by 'creeping' or 'settling" 
as a result of which the position of the 
lever in the cab does not correspond with 
the position of the valve gear; to the 
inability of the operator of the lever to 
feel an obstruction in the event a man is 
caught in the moving parts of the gear; 
to the inability to stop promptly the move- 
ment of the gear by operating the lever in 
the cab; and to the fact that a power re- 
verse gear cannot be utilized as a braking 
device in the absence of suitable air pres- 
sure. None of these faults or disabili- 
ties is encountered with hand gears. 

"Virtually all railroad expenditures 
have a direct bearing upon safety,” the 
brief continued. “Every feature of rail- 
road operation is related to safety and 
over-emphasis on one feature, with the 
resulting under-emphasis on others, is 
bound to affect adversely, rather than to 
promote, the safety of railroad operation 
as a whole. Thus, the installation of 
power gears should not be required un- 
less the commission should find that it 
would serve an unmistakable and impor- 
tant purpose in promoting safety. The 
record furnishes no possible basis for such 
a finding. On the contrary, it clearly 
shows that considerations of safety are not 
involved.” 

This is the second time that this matter 
has been considered by the Interstate Com- 


merce Commission. In 1930 the orgari::- 
tions of locomotive engineers and firemne- 
instituted proceedings to have power r-- 
verse gears installed on all steam toccar- 
tives on the ground that the manually : 
erated gears constituted an иппесезьа- 
peril to life and limb. The commiss.- 
issued an order requiring this to be dr-e. 
but a three-judge federal district court г 
Cleveland enjoined the commission fror 
enforcing the order on the ground that : 
was arbitrary and that the commissi-- 
had failed to consider fairly all of the per- 
tinent and substantial facts. The Unite! 
States Supreme Court affirmed the order 
of the lower court. In March. 1935, 1+: 
engineers and firemen petitioned the ccm- 
mission to reopen the proceedings and t 
have further hearings. This petition зс 
granted and the commission recently cci- 
cluded hearings in the case. 


Historical Society Trip Marks 
Morris & Essex Centennial 

А CaMEL-back ten-wheeler built in 151^ 
returned temporarily to main-line service 
on the Delaware, Lackawanna & Wester 
on Sunday, July 19, when it drew a special 
train containing a party organized by the 
New York Chapter of the Railway ani 
Locomotive Historical Society from He 
boken, N. J., to Scranton, Pa. The tr; 
marked the centennial of the Morris & 
Essex, now the route of the Lackawanna 
across New Jersey. 

The locomotive was resplendent wit: 
new paint and burnished fittings and i: 
further belied its age by pulling the train 
up a slight grade of 28 mi. in 26 min., ac- 
cording to the timing of the historians. It 
was equipped with the Wooten wide firebox 
designed for anthracite and had separate 
cabs for the engineman and fireman. It 
was built at the Schenectady works of the 
American Locomotive Company. 

The combination baggage car used was 
about the same age as the locomotive but 
the following dining car and three coaches 
were the latest air-conditioned types. 

_ (Continued on next left-hand page) 


New Equipment 


LocoMoTivE ORDERS 


No, of loco- 
motives 


E OB uc 2 


5 
er rere 1 


Type of locomotive 
2-6-6-4 


4-8-4 
3,600-hp. Diesel-elec. 


Builder 
Baldwin Locomotive Works 
Baldwin Locomotive Works 
Electro-Motive Corp. 


Locomotive INQuIRIES 


— 1 0-6-0 


Freicut Car ORDERS 


Road No. of cars Type of car Builder 

A. às 10 Covered hopper American Car & Foundry Со. 
Aluminum Ore Со.............. 50  70-ton covered hopper  Pullman-Standard Car Mfg. Cs. 
American Refrigerator Transit Co. 510 40-оп refrigerator American Car & Foundry C». 

510  40-ton refrigerator General American Trans. Co. 
Cambria & Indiana............. 300  50-ton hopper American Car & Foundry Co. 
Central of Georgia.............. . 200* Hopper Pullman-Standard Car Mfg. Co. 
Minneapolis & St. Louis......... 60 Gondola General American Trans. Co. 
М. St. P. & S. S. М............ 500 Box Pullman-Standard Car Mfg. Со. 
Newfoundland Ry. ............. 50+ 30-ton box Koppel Indus. Car & Equip. Co. 
Norfolk & Western............. 800  40-ft. box Ralston Steel Car Co. 

100 Auto., with loaders Magor Car Corp. 

100 50-4. box Greenville Steel Car Co. 
St. Louis Southwestern. y 50 Automobile General American Trans. Co. 
Wisconsin Central 250* Box Pullman-Standard Car Mfg. Co. 
Western Maryland .... 25 Caboose Company shops 


FgaEIGHT-CAR INQUIRIES 


Kennecott Copper Сотр.......... 50 
Lehigh & New England......... 6 


100-ton ore 
Caboose 


PassENGER-CAR ORDERS 


Seaboard Air Line............-. 6 


* Subject to approval by the Court. 
prn gage. 
To be air-conditioned. 


Coaches 

4 Comb. pass.-bagg. 
5t First-class coaches 
4 Comb. bagg.-coach 


Pullman-Standard Car Mfg. Co. 
Pullman-Standard Car Míe. Co. 
National Steel Car Corp., Ltd. 
National Steel Car Corp., Lia. 
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WHY 


| ECONOMIZE | 
| THE | 
| HARD WAY? | 


No matter what else you do, no locomotive can be main- 


tained at maximum economy unless it has The Locomotive 
Booster. 

By providing added capacity for starting, accelerating and 
over the tight places, the Booster avoids the excessive stresses 
on motion work and frames that cause high maintenance and 
failure. 

This protection against excessive stresses extends locomo- 
tive service miles and reduces the dollars and time needed 


for locomotive maintenance. 


The close tolerances essential to efficient Booster operation call for genuine repair parts made by Franklin. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. | 


| 2384 NEW YORK CHICAGO MONTREAL i 


THe К anp С Company, 1218 Olive 
street, St. Louis, Mo., has been appointed 
to represent in that region the Graham- 
White Sander Corporation, Roanoke, Va. 


L. К. 5плсох, vice-president of the New 
York Air Brake Company, has been ap- 
pointed first vice-president, and K. E. Keil- 
ing, assistant to president, has been ap- 
pointed vice-president and sales manager. 


Tue STANDARD STOKER Company, INC., 
has reorganized its engineering staff with 
headquarters at Erie, Pa., as follows: C. 
R. Davison is now mechanical engineer 
and E. F. Seibel is chief draftsman. This 
department was formerly headed by the 
late H. P. Anderson, chief engineer. 


Tur Grose Steet Tuses Co., Milwau- 
kee, Wis., has opened a new sales office at 
1478 Starks building, Louisville, Ky., in 
charge of W. H. Buley, former sales su- 
pervisor at Milwaukee. C. J. Bickler, sales 
engineer at Milwaukee, has been appoint- 
ed manager of sales of the Cleveland dis- 
trict, with office in the Terminal Tower 
building, Cleveland, Ohio. C. D. Haven, 
formerly connected with the Chicago of- 
fice, is associated with Mr. Bickler. 


WALLACE W. SMITH, assistant to the 
vice-president in charge of sales of shapes, 
plates and steel piling, of the Inland Steel 
Company, Chicago, has been promoted to 
assistant vice-president in charge of the 
sale of structural shapes, plates, floor plates 
and steel sheet piling, and Maurice E. 
O’Brien, sales representative, has been 
promoted to manager of sales, carbon steel 
bars and billets, and will also have charge 
of sales to manufacturers of agricultural 
implements. 


E. I. Нетѕсн, formerly assistant to chief 
mechanical engineer of the Nathan Manu- 
facturing Company, has been appointed 
sales engineer of the Q & C Company, with 
headquarters at 90 West street, New York. 
Mr. Hetsch was educated at John Hop- 
kins University and is a graduate of the 
Institute of Machine Design at Karlsruhe, 
Germany. He entered railroad service in 
1920 with the Chesapeake & Ohio and after 
serving in various capacities was assigned 
to special work in a study of locomotive 
lubrication. 


PauL С. Capy, formerly of the engi- 
neering department of the New York Cen- 
tral, has been elected vice-president in 
charge of sales for the Eastern district for 
the Union Railway Equipment Company, 
Chicago, with headquarters at 30 Church 
street, New York, and B. C. Tucker, for- 
merly of the Midland Railway Supply 
Company, has been appointed sales repre- 
sentative in charge of special work, with 
headquarters in the Midland Building, 
Cleveland, Ohio. 


Tue Сотовлро FuEL & Iron Corpora- 
TION, a newly formed organization, has 
taken over the assets of the Colorado Fuel 
& Iron Company, under a court order of 
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Federal Judge J. Foster Symes. The Col- 
orado Fuel & Iron Company had been in 
the hands of a receiver and trustee since 
August, 1933, the approval of its reorgani- 
zation plan was confirmed by formal court 
order on April 26. The officers of the 
new corporation are: Arthur Roeder, 
president; S. G. Pierson, vice-president and 
treasurer; W. A. Maxwell, Jr., N. H. Orr, 
and Thomas Aurelius, vice-presidents; D. 
C. McGrew, secretary; H. C. Crout, as- 
sistant treasurer; Harry P. Fish, assistant 
secretary; Terrell C. Drinkwater, assistant 
secretary; Fred Farrar, general counsel; 
W. B. Montgomery, controller; and J. A. 
Bullington, assistant controller. 


Е. H. Harin, assistant to the president 
of the New York Central, has resigned to 
accept the position of president of the 
Association of Manufacturers of Chilled 
Car Wheels on September 1. He will 
succeed J. A. Kilpatrick, who will devote 
his time to private interests. 


THE Мпсов Steet Company, Milwau- 
kee, Wis., has been consolidated with The 
Inland Steel Company, Chicago, effective 
July 1, following the purchase of all of the 
outstanding stock of the Milcor Company 
for 59,000 shares of the capital stock of 
Inland. No changes will be made in the 
management or operations of the Milcor 
Company. The present officers will con- 
tinue to operate the company as a unit. 
The Milcor Company, manufacturers of 
sheet metal building products, has plants 
at Milwaukee and Canton, Ohio, and ware- 
houses at Chicago, Kansas City, Mo., and 
LaCrosse, Wis. 


Obituary 


Grorce ЗУКЕЗ, assistant to the presi- 
dent of the Baldwin Locomotive Works, 
died in Media (Pa.) Hospital on July 10, 
from injuries received the previous day 
when he was thrown from the back of his 
horse. Mr. Sykes was born in Yorkshire, 
England, and was 48 years old at the time 
of his death. 


CravroN Mark, president of Clayton 
Mark and Company, Chicago, and a di- 
rector of the National Malleable and Steel 
Castings Company, and the Interlake Iron 
Company, died in Lake Forest, Ill., on July 
7 after a month's illness. Mr. Mark was 
born in Fredericksburg, Pa., in June, 1858, 
and in 1876 entered the employ of the 
Chicago Malleable Iron Company as a 
clerk. When this company was succeeded 
by the National Malleable and Steel Cast- 
ings Company he continued in its employ, 
being a director until 1894, a second vice- 
president until 1902, and a resident vice- 
president until 1917. Іп 1902 he organized 
the Mark Manufacturing Company, of 
which he was president until 1919, when 
the company was merged into the Steel 
and Tube Company of America, of which 


he became chairman of the board. He: 
tained the latter position until this cc 
pany was sold to the Youngstown She 
and Tube Company іп 1923, at which іт» 
he organized Clayton Mark and Comp: 
of which he was president at the time ^ 
his death. 


Jonn GiLMoRE PLATT, president of № 
Hunt-Spiller Manufacturing Corporat:=, 
Boston, Mass., was drowned Sunday, !c: 
26, in Long Pond, near his summer hom: :: 
East Harwich on Cape Cod, his mtx 
boat being capsized by the wind M: 
Platt and their daughter, Mary, we: 
rescued. 

Mr. Platt joined the Hunt-Spiller Mar- 
facturing Corporation in 1907 as mecha- 
ical representative. He was made sale 
manager іп 1912, was elected vice-presider: 
in 1917, and has been president of te 
corporation since 1928. He was bom z 
Zanesville, Ohio, February 11, 1874, ani 
attended the public schools of Baltimore 
Md. He entered the service of the Bà. 
timore & Ohio in 1889 as a messenger, 
and a year later became an apprentice = 
the locomotive department. In 1894 k 
was made a locomotive draftsman and i 
1901 became chief draftsman at Newark. 
Ohio. He went with the Erie Railroad a: 
Jersey City, М. J., in 1902, as assistant t: 


John G. Platt 


the master mechanic, and in 1903 was 
transferred to Meadville, Pa., as епш 
of tests. In 1907 he left railroad servit 
and became master mechanic of the Frank- 
lin Branch of the American Steel Four 
dries, leaving that position in the sam 
year to go with the Hunt-Spiller Man 
facturing Corporation. А 

Mr. Platt always took a keen interest " 
the Railway Supply Manufacturers’ Ass 
ciation and was a member of its execute 
committee from 1916 to 1920, and chait- 
man of its exhibit committee in 1920. He 
has also been a member of the роте 
board of the Railway Business А 5002100 
and a member of the finance committe 
of the New England Railroad Club. № 
was a director of the Brighton Saving 
Bank and a member of the Engineers сй 
of Boston. 
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General 


Е. H. Harn, assistant to the president 
2 the New York Central, has resigned to 
accept the position of president of the As- 
sociation of Manufacturers of Chilled Car 
Wheels on September 1. 


J. Е. LEIGHTIZER, master mechanic of 
the Island Division of the Canadian Na- 
tional, has been appointed assistant super- 
intendent and master mechanic, Island Di- 
vision, with headquarters at Charlottetown, 
P.E.I. 


L. D. RicHarps, superintendent of mo- 
tive power of the Chicago, Rock Island & 
Pacific at Kansas City, Mo., has been ap- 
pointed district superintendent of motive 
power, with jurisdiction in mechanical 
matters and with headquarters at El Reno, 
Okla. 


Рнилр J. Norton, district superinten- 
dent of motive power and machinery of 
the Union Pacific at Pocatello, Idaho, has 
been appointed assistant general super- 
intendent of motive power and machinery, 
with jurisdiction over the locomotive and 
car departments of the Central, Northwest- 
ern and Southwestern districts, with head- 
quarters at Pocatello. The promotion is 
coincident with the assignment of Otto 
Jabelmann to head the Union Pacific's new 
research bureau. 


STANLEY М. Houston, superintendent of 
motive power of the Southern Pacific of 
Mexico at Empalme, Son., Mexico, has 
been appointed assistant general manager 
of the Southern Pacific of Mexico, with 
headquarters at Guadalajara. Mr. Hous- 


Stanley M. Houston 


ton was born on June 5, 1898, at Albuquer- 
que, N. M., and entered railway service on 
March 30, 1913, as a machinist apprentice 
with the Arizona Eastern at Globe, Ariz. 
On April 1, 1917, he was promoted to 
machinist, and on March 1, 1919, to round- 
house foreman. From March, 1922, to 
March, 1923, he was general foreman, and 
from the latter date to October, 1924, 
master mechanic. In October, 1924, he re- 
signed to become superintendent of shops 
of the Southern Pacific of Mexico, which 
Position he held until July, 1927, when he 
became superintendent of motive power. 
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Personal Mention 


OTTO JABELMANN, assistant general su- 
perintendent of motive power and machin- 
ery of the Union Pacific, with headquar- 
ters at Omaha, Neb., who heads the newly- 
established research bureau of this com- 
pany, was born in Cheyenne, Wyo., and 


Otto Jabelmann 


started service with the Union Pacific in 
1906 at the age of 16 as a caller in the 
enginehouse at that point. He has been 
continuously in the service of the Union 
Pacific since that time, with the exception 
of three years during which he attended 
the University of Michigan. He is the de- 
signer of the Union Pacific’s two latest 
streamliners, the “City of Denver,” and is 
also one of the designers of the new trucks 
and a number of other mechanical innova- 
tions adopted on all Union Pacific stream- 
liners. 


Tuomas J. McDermott, chief drafts- 
man of the motive power department of 
the Delaware, Lackawanna & Western, has 
been appointed mechanical engineer, with 
headquarters at Scranton, Pa., to succeed 


T. J. McDermott 


the late Samuel S. Riegel. Mr. McDer- 
mott entered the service of the Lacka- 
wanna in 1903 as a machinist apprentice 
in the Scranton locomotive shops. He 
completed his apprenticeship in the draw- 
ing room in 1907, and in 1908 became as- 
sistant chief draftsman on locomotive 
work, power plant and shop layout. In 


1910 he was appointed leading draítsman 
for shop and power plant work and in 
1916 became leading draftsman with su- 
pervision over the drawing room under 
instruction from mechanical engineer. He 
was assigned to special work in 1919 and 
was in charge of mechanical branch in- 
ventory and for I.C.C. Order No. 8 cover- 
ing equipment, machinery and power plant, 
reporting to the valuation engineer. Mr. 
McDermott has been chief draftsman of 
the motive power department since 1920. 


J. M. Kerwin, master mechanic of the 
Illinois division of the Chicago, Rock 
Island & Pacific, with headquarters at 
Silvis, Ill, has been appointed district su- 
perintendent of motive power of the Chi- 
cago, Rock Island & Pacific, with juris- 
diction in mechanical matters and with 
headquarters at Silvis, Ill. Mr. Kerwin 
was born on January 5, 1884, at Chicago, 
Ill, and was educated at Armour Institute 
of that city. He entered railway service 
on October 27, 1899, as a machinist ap- 
prentice on the Chicago, Rock Island & 


J. M. Kerwin 


Pacific, and after serving as a machinist 
from October 28, 1903, to January 16, 
1908, became assistant enginehouse fore- 
man at Chicago. On May 1, 1911, he 
was promoted to enginehouse foreman at 
Silvis, Ill, which position he held until 
April 1, 1915, when he was appointed gen- 
eral foreman at Cedar Rapids, Iowa. Since 
April 10, 1916, he has been a master me- 
chanic, being located at Estherville, Iowa, 
until January 31, 1918; at Silvis, Ill., from 
that date to April 15, 1919; at Goodland, 
Kan., from the latter date to May 16, 1923; 
at Trenton, Mo., from the latter date to 
October 15, 1926, and at Silvis, Ill, from 
the latter date to July 1, 1936, when he be- 
came superintendent of motive power of 
the First district. 


D. S. Exits, mechanical assistant to the 
vice-president of the Chesapeake & Ohio, 
the New York, Chicago & St. Louis and 
the Pere Marquette, has been appointed 
chief mechanical officer of these roads and 
will report to the vice-presidents in charge 
of operation of the respective roads. In 
his new position Mr. Ellis takes over a 
portion of the duties of the late W. G. 

(Continued on second left-hand page) 
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hen a new product 
appears on the market, 
its worth can be measured before long by the demand for it. 


More than four years ago, Steel and Tubes, Inc., introduced a new, 
modern-type boiler tube, electrically resistance welded and pos- 
sessing features not attained commercially in tubes made by other 
processes. 


Since then, improvements have been made from time to time in 
process and product. The latest improvement, recently announced, 
entailed an expenditure of thousands of dollars for the latest-type 
controlled atmosphere electric bright annealing furnace in which 
ELECTRUNITE Boiler Tubes are normalized at a temperature 
above 1650? F. without scale being formed. Thus the fine bright 
surface of the cold formed tube is preserved absolutely free of 
scale — yet truly normalized — producing exceptional uniformity in 
structure and ductility. 


The increasing demand during these four years has at times pre- 
sented production problems in meeting delivery dates on steadily 
growing orders— has necessitated the installation of additional 
machinery and a further expenditure of a half-million dollars for 
a new building for finishing operations and stock. 


Today, the most modern machines are busy day and night turning 
out large quantities of ELECTRUNITE Boiler Tubes. Additional 
equipment is in process of installation. Boiler manufacturers, rail- 
roads, marine companies, power plants and indus- 
trial concerns are demanding better boiler tubes 
—and Steel and Tubes, Inc., is producing them. 


If you have never used ELECTRUNITE Boiler 
Tubes, write for full information on how they 
will reduce your boiler costs. 


CORPORATION 


ELECTRUNITE 


REG, U.S. PAT. OFF. 


BOILER TUBES 


When writing Steel and Tubes for further information, please address Dept. RG 


Black, vice-president in charge of purchas- 
ing, stores and mechanical matters. He 
will have his headquarters as before at 
Cleveland, Ohio. Mr. Ellis was born 
at Warwick, N. Y., on January 25, 1897, 
and attended the Warwick high school. In 
1916 he became a clerk in the auditor’s of- 
fice of the Lehigh & Hudson River, and 


D. S. Ellis 


in the following year he was appointed a 
clerk in the office of the auditor of freight 
accounts of the New York Central. Later 
he served as a machinist and as acting 
enginehouse foreman. In 1918 Mr. Ellis 
became a draítsman, serving in this posi- 
tion and as a setter, calculator, designer 
and traveling engineer until 1924. In that 
year he was appointed assistant engineer 
and in 1925 became assistant engineer 
of motive. power. Оп May 1, 1929, Mr. 
Ellis was appointed eastern district man- 
ager, and subsequently manager, of the 
railroad division of the Worthington Pump 
& Machinery Corporation. On October 1, 
1932, he resigned from the latter position 
to become engineer of motive power on 
the advisory mechanical committee of the 
Chesapeake & Ohio, the Erie, the New 
York, Chicago & St. Louis, and the Pere 
Marquette, with headquarters at Cleve- 
land. Early this year he was appointed 
mechanical assistant to the vice-president 
of the C. & O., the Nickel Plate and the 
Pere Marquette. 


Master Mechanics and 
Road Foremen 


W. Н. LoNcwELL, general foreman of 
the Baltimore & Ohio at Fairmont, W. Va., 
has been appointed acting master mechanic, 
with headquarters at Benwood, W. Va. 


` G. H. NowELL, division master mechanic 

of the Canadian Pacific at Moose Jaw, 
Sask., has been appointed master mechanic 
of the Saskatchewan district, succeeding 
Joseph P. Kelly. 


Josera P. КеЕмх, master mechanic of 
the Saskatchewan district of the Canadian 
Pacific, at Moose Jaw, Sas., succeeds Е. 
G. Bowie as master mechanic of the Brit- 
ish Columbia district, with headquarters at 
Vancouver, B. C. 


A. Mays, general foreman of the Cana- 
dian National at Edmonton, Alta., has been 
appointed master mechanic of the Portage- 
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Brandon Division, with headquarters at 
Winnipeg, Man., succeeding D. W. Camp- 
bell, retired. 


F. D. BALDINGER, master mechanic of the 
Baltimore & Ohio at Benwood, W. Va., 
has been appointed acting district master 
mechanic of the Maryland and West Vir- 
ginia districts, succeeding A. E. McMillan, 
who has been granted a leave of absence 
because of illness. 


Car Department 


A. L. Looney, superintendent car depart- 
ment of the Union Pacific at Omaha, Neb., 
has been appointed general car inspector, 
with headquarters at Omaha. 


Shop and Enginehouse 


J. Тномѕом, assistant locomotive fore- 
man of the Canadian National at Coalspur, 
Alta., has been transferred to Edson, Alta. 


A. CLIFTON, locomotive foreman of the 
Canadian National at Drumheller, Alta., 
has been transferred to the position of lo- 
comotive foreman at Calgary, Alta. 


M. A. CARDELL, locomotive foreman of 
the Canadian National at Calgary, Alta., 
has been appointed general foreman, with 
headquarters at Edmonton, Alta. 


C. F. McKinney, office engineer of the 
Erie, with headquarters at Cleveland, Ohio, 
has been promoted to supervisor of tools 
and machinery, with the same headquar- 
ters, to succeed N. B. Emley, deceased. 


W. S. SPENCER, a machinist of the Cana- 
dian National at Edson, Alta., has been 
promoted to the position of assistant loco- 
motive foreman, with headquarters at 
Coalspur, Alta. 


Е. С. Bowre, master mechanic of the 
British Columbia district of the Canadian 
Pacific, with headquarters at Vancouver, 
B. C., has been appointed works manager 
of the Ogden shops. 


А. D. MaACMILLAN, assistant locomotive 
foreman of the Canadian National at Ed- 
son, Alta., has been appointed locomotive 
foreman, with headquarters at Rocky 
Mountain House, Alta. 


Н. Baytis, locomotive foreman of the 
Canadian National at Rocky Mountain 
House, Alta., has been transferred to the 
position of locomotive foreman at Drum- 
heller, Alta. 


Purchasing and Stores 


C. E. Swanson, storekeeper on the Chi- 
cago, Burlington & Quincy at Galesburg, 
Ill, has been appointed traveling store- 
keeper, with headquarters at Chicago, to 
succeed Hal D. Foster. 


G. O. BEALE, assistant to the vice-presi- 
dent of the Chesapeake & Ohio, the New 
York, Chicago & St. Louis and the Pere 
Marquette, with headquarters at Cleveland, 
Ohio, has been appointed chief purchasing 
and stores officer of these roads, in which 
position he succeeds to a portion of the 
duties of W. G. Black, vice-president in 
charge of purchasing, stores and mechan- 
ical matters of these three lines, who died 
on June 20. 


Obituary 
Joun О. Looney, general air-brake = 
spector of the Norfolk & Western z 
Roanoke, Va. died on June 25. М: 
Looney had been in the service oí t | 
N. & W. for 37 years. 


Epwarp J. THILL, engineering assistax 
to the assistant to the president of the New 
York Central, died on July 11 at his hom | 
in New York at the age of 54 years. Mr 
Thill had been in the service of the New 
York Central for 37 years and at the time 
of his death was connected with the rol- 
ing stock division. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Lanois THREAD CUTTING EQuiPMENT— 
Data concerning actual results obtained 
with Landis threading machines, die heac: 
and collapsible taps are contained in the 
performance bulletin issued by the Lanës 
Machine Company, Waynesboro, Pa. 


Тоог. AND ALLOY STEELS.— The shop data 
on tool and alloy steels presented by Jo 
seph T. Ryerson & Son, Inc., Chicago. in 
its general data booklet of 192 pages, are 
non-technical and have been prepared to 
assist in securing and properly handling 
special steels. 


FABRICATION oF 18-8 Снкомтом STEELS 
—An eight-page illustrated booklet issued 
by the Linde Air Products Company, 30 
East Forty-second street, New York, dis- 
cusses improvements in the technique oí 
fabricating 18-8 chromium steels and the 
actual welding procedure. 


Steam Drop HAMMERS.—The operation 
of the balanced slide valve on Chambers- 
burg steam drop hammers is uniquely il- 
lustrated by moving a slide up and down 
on the colored diagram presented in the 
four-page folder issued by the Chambers- 
burg Engineering Co., Chambersburg, Pa 


Dreset-Etectric Locomotives. — An il- 
lustrated record of the 113 Ingersoll-Rand 
Diesel-electric locomotives now in opera- 
tion has been issued by the Ingersoll-Rand 
Company, 11 Broadway, New York. Under 
each illustration is a brief record of the 
number, horsepower and tonnage rating of 
each locomotive, also the date placed in 
operation and the months of service to 
January, 1936. 


CoNsoLmATED CaTALoc.—The American 
Brake Shoe & Foundry Company, New 
York, has issued Bulletin 36, of 32 pages, 
illustrating the products of its 13 sub- 
sidiary companies. Among products ap- 
plicable to the railways are brake shoes 
armored curbing, manhole covers, grating: 
grate bars, gears and other machinery 
parts, babbitt metal, journal bearings, 
trackwork and manganese steel castings, 
car wheels, welding rods and crossing sig- 
nals. 
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RAILWAY MECHANICAL ENGINEER 


with formed fection of, 


REPUBLIC DOUBLE STRENGTH STEEL 


To save weight without sacrifice of strength—to reduce 
dead load—to increase pay load—to cut corrosion losses 
—to do all these things economically is the job every 
designer of transportation equipment faces today. 
e Republic Double Strength Steel in formed sections will 
play an increasingly important role as its properties 
become better known and its possibilities from a design 
standpoint are appreciated. Already, thousands of tons of 
these sections are being built into railway cars of all 
types for bolster posts, sides and bottoms, sheet stiffeners, 


floor supports, intermediate sills, side sills, door headers, 
and similar parts. e Here is a material with a yield point 
more than twice that of ordinary carbon steel—high 
weldability—ductility that makes for easy fabrication and 
the corrosion resistance that only a finely made nickel- 
copper-molybdenum alloy can possess. ө Let us assist you in 
the correct utilization of these Republic Double Strength 
Steel formed sections. Your inquiry may open up a 
world of possibilities for the design of more economical 
transportation units. Use the coupon, or write in detail. 


RAILWAY 
MECHANICAL ENGINEER 


Union Pacific 


Streamline Trains 


The City of Los Angeles 


Т нк first Union Pacific 600-hp., three-unit articulated 
high-speed train, described in the December, 1933, 
Railway Mechanical Engineer, was subsequently placed 
in service in Kansas, being known as the M-10000, or 
“City of Salina.” In June, 1935, the 1,200-hp. seven- 
unit train M-10001, or “City of Portland,” was placed 
in service between Chicago and Portland, Ore.; and 
since May, 1936, four more trains have been placed in 
service between Chicago and individual western cities, 
as follows: M-10002, or “City of Los Angeles,” con- 
sisting of nine body units and a two-unit 2,100-hp. loco- 
motive; M-10004, or “City of San Francisco,” similar 
to the M-10002, but having a 2,400-hp. locomotive ; 
M-10005 and M-10006, the “City of Denver," each 
consisting of 10 body units and provided with a two- 
unit, 2,400-hp. locomotive. 

All six of these trains, built by the Pullman-Stand- 
ard Car Manufacturing Company and powered with 
internal-combustion-engine power plants having electric 
transmission, are constructed primarily of strong alu- 
minum alloys, with the exception of the use of high- 
tensile alloy steel for certain castings and Cor-Ten steel 
for the locomotives on the last three trains. General 
information regarding the size, weight, seating capacity, 
power developed and types of cars used in each of these 
trains is shown in the large table, the scale truck 
weights on rail of four of the trains being given in a 
smaller table. 

The original Union Pacific three-unit streamliner was 
conceived with the thought of providing high-speed 
passenger transportation at minimum cost, and with 
this objective in view the train width and height were 
decreased, the center of gravity lowered, the cars artic- 
ulated and a streamline design selected having smooth, 
tapered sides which were intended to provide minimum 
air resistance. It soon developed, however, that, espe- 
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Total now up to six trains, rang- 
ing from three to twelve cars 
and from 600 to 2,400 hp. 


cially for long-distance transcontinental service, the 
traveling public is not disposed to sacrifice any of the 
spaciousness, comfort and conveniences to which it has 
become accustomed in conventional heavy steam trains, 
and consequently it was found necessary to restore 
some of the reductions in cross-section area, straighten 
up the car sides and insert additional cars in the trains 
providing diner, sleeper and lounge facilities. Referring 
to the comparative cross-section drawings, this change 
in trend of design is apparent, the three Pacific Coast 
trains being 4% in. higher and 73$ in. wider than the 
original Union Pacific streamliner, and the twin Denver 
trains 2 ft. 526 in. higher and 1 ft. 94g in. wider. The 
latter trains, which represent the last word in Union 
Pacific streamline train design, are, in fact, slightly 
wider, both inside and out, than conventional equip- 
ment, have equivalent head room inside and yet are 
1 ft. 4 in. lower in roof height above rail. 

All six of the Union Pacific streamliners are driven 
by power plants furnished by the Electro-Motive Cor- 
poration, with electric equipment supplied by the Gen- 
eral Electric Company. Reference to the table will 
show that the power plant on the first train is distillate- 
electric, all others being Diesel-electric. All trains are 
equipped with roller bearings, either SKF or Timken, 
as shown in the table, and special electro-pneumatic, 
high-speed train brake equipment is of New York or 
Westinghouse make. 

Referring again to the comparative table, differences 
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One of the 1,200-hp., 16-cylinder Diesel-engine power units 


between the various trains will be apparent. The 
M-10000 consists simply of three articulated bodies 
with a single head-end power plant, provision to carry 
` a limited amount of baggage, mail and passenger load 
and having a streamline metal end, housing a buffet. 
The M-10001 is somewhat larger in cross-section, has 
twice the power and includes four additional body 
units, three sleepers and a kitchen-diner-lounge. The 
M-10003 and M-10004 are further increased to 9 
revenue body units to provide additional capacity in all 
services and a two-unit Diesel-electric locomotive. Each 
of these trains is fully articulated, with the exception of 
provision to uncouple the locomotive from the rest of 
the train. The M-10005 and M-10006 are increased to 
10 revenue body units each, partially articulated in 
units of two, as shown, and have straight sides in con- 
junction with built-up underframes. In the locomotive 
of each of these trains, the cab is located about 10 ft. 
back from the nose of the leading unit, and, for the first 
time, the streamline buffet end is replaced by a more 
moderate streamline effect which permits providing a 
glass-enclosed observation end. 


Body Design and Construction 


The locomotive bodies of the M-10004, 5 and 6 are 
made of Cor-Ten steel with straight vertical sides and 
the cab set back. The circular engine-room sashes are set 
in chromium-plated frames. The front air intake grilles 
also are chromium plated. The thickness of Cor-Ten 
steel sheathing is as follows: 13 gage for the removable 
portion of the roof, for the sides, and for the curved 
bottom sheets adjacent to the sides of the car; 16 gage 
for the center bottom sheets below the power-plant well; 
and 11 gage for the curved sheets of the roof adjacent 
to the sides of the car. 

The side posts are 3-in. Z-sections, weighing 5.1 1b. 
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M-10005, City of Denver Conventional round-roof coach 
M-10006, City of Denver 


M-10001, City of Portland 
M-10002, City of Los Angeles 
M-10004, City of San Francisco 


M-10000, City of Salina 
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Cross sections of Union Pacific streamline trains compared with that of a conventional round-roof coach 
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Union Pacific Diesel-Electric Streamline Trains Built by Pullman-Standard 


Train mi umbef. уса vetas M-10000 M-10001 M-10002* M-10004 . М-10005 M-10006 

Train пате ............. ..... City of Salina City of Portland City of Los Angeles CityofSan Francisco City of Denver City of Denver 

Date placed in service.......... April 19, 1934 June 6, 1935 May 15, 1936 June 14, 1936 June 18, 1936 June 18, 1936 

Structural material ............ Aluminum alloys Aluminum alloys Aluminum alloys Aluminum alloyst Aluminum alloyst | Aluminum alloyst 

Type of construction.........../ All-articulated All-articulated All-articulatedt All-articulatedf Partially articulated$ Partially articulated$ 
umber of cars (incl. power cars) 3 7 11 11 12 12 

Total number of trucks. ........ 4 8 12 14 21 21 

Normal seating capacityf....... 116 118 170 170 182 182 

Total number of individual seats116 157 226 226 272 272 

Overall train length............ 204 ft. 455 ft. 714 ft. 725 ft. 864 ft. 864 ft. 

Total rated power..... .. 600 hp. 1200 hp. 100 hp. 2400 hp. 2400 hp. 2400 bp. 

Total light weight..... 190,070 1b. 568,880 Ib. 950,318 1b. 1,005,600 1b. 1,250,450 Ib. 1,250,450 Ib. 

our ready to run.... 200,140 lb. 597,280 Ib. 1,005,588 Ib. 1,064,300 Ib. 1,333,900 Ib. 1,333,900 Ib. 

E.-M., G. E. power plant Distillate-electric Diesel-electric Diesel-electric Diesel-electric Diesel-electric Diesel-electric 

Type of roller bearings SKF S KF SKF Timken SKF Timken 

Air brake equipment... ..New York New York New York Westinghouse New York Westinghouse 


Unit 1 .600-hp. power саг] 1200-hp. locomotive 1200-hp. loco. unit 1200-һр. loco. unit { 1200-һр. 1осо. шш] 1200-һр. loco. unit 
Unit 2 Coach Baggage-mail 900-hp. loco. unit 1200-hp. loco. unit | 1200-hp. loco. unit | 1200-hp. loco. unit 
Unit 3 C Diner-lounge Baggage-mail Baggage-mail Mail car Mail car 

Unit 4 Sleeper Kit.-bagg.-dorm. Kit.-bagg.-dorm. Baggage car Baggage car 
Unit 5 Sleeper Diner-lounge Diner-lounge Bagg.-tap room Bagg.-tap room 
Unit 6 Sleeper Sleeper Sleeper Coach Coach 

Unit 7. Lee uae ere Np nte sten die ER. Coach-buffet Sleeper Sleeper Coach Coach 

MITE. 18505976. rcc dee Ee POS GI d saco € CENE T SS nes leeper Sleeper Diner Diner 

Unit jQuosceeeunset€swoBrue M Sache eap het титана Sleeper Sleeper Sleeper Sleeper 

ЗЕ Оли» Мае РХ Coach Coach Sleeper Sleeper 

КО ааа еза" анон a Coach-buffet Coach-bu ffet Sleeper Sleeper 3 
Unit 12'.0..veevicr ce ate sacle secs aav E ees. = аа раа = юаня А sda wise T eal Pullman-observ. Pullman-observation 


* The number M-10003 is given to a reserve 2400-hp. articulated two- unit locomotive. 
+ Except for the 2400-hp. articulated two-unit locomotive made of Cor-Ten steel. 


Except for provision 


or separating the locomotive from the rest of the train. 


Articulated in units of two, as shown by braces in lower part of the column. 
Exclusive of non-revenue seats in diner, lounge, cocktail room, observation end, etc. 


|| This car also includes space for baggage and mail. 


per ít. The center sills at the power-plant well are Z- 
sections 26 in. deep, having 14-in. webs and 3$-in. flanges 
3% in. wide. They are formed of plates and angles 
electrically welded together. Side sills are provided in 
these structures by the use of 312-in. by 3%-т. by %6- 
in. angles. 

The trailing body units are built of strong aluminum- 
alloys throughout, with the exception of such parts as 
body bolsters and end sills, which are of high-tensile 
alloy steel. The structures are of tubular form with side 
and roof sheets .156 in. thick. 

Each body has a box-type center sill comprising two 
10-in., 8.84-Ib. aluminum channels with 3$-in. thick by 
20-in. wide top and bottom cover plates, so designed as 
to resist a buffing load in excess of 400,000 Ib. Center 
sills are connected to the side sills and sheets with 14-in. 
thick pressed-pan needle beams spaced approximately 
6 ft. apart longitudinally of the car, with floor stringer 
supports spaced between the needle beams. 

'The side sill is a special extruded aluminum section, 
continuous in length throughout the car. The side posts 
are extruded flanged channel sections extending continu- 
ously from the lower edge of the needle beam to the top 
center of the roof, forming continuous side posts and 
roof carlines. 

Immediately below the roof are longitudinal members, 
extending the full length of the car and comprising ex- 
truded aluminum sections with numerous flanges for 
attachment thereto of frame members, ceiling, etc. These 


channels, in combination with the roof and a bottom 
sheet, form the duct for air conditioning. The fastening 
of the side, bottom and roof sheets to the framing mem- 
bers is by 94g-in. Huck rivets, except at points where 
rivets of a larger size are required. 

Important cast-steel structural parts are of special 
heat-treated alloy cast steel. Conventional anti-telescop- 
ing features are built into the ends of the cars, con- 
sisting in this case of heavy aluminum plates extending 
across the car at the floor line back of the end sills and 
above the end doors of the cars. 

While both of the new trains embody primarily riveted 
construction, on the M-10004 train, for example, includ- 
ing the Cor-Ten steel locomotive bodies, there is a total 
of 7,690 lin. ft. of arc welding, 822 Ib. of welding rod 
being used. 


Articulated Connections between Body Units 


The two locomotive body units of each train are 
articulated through a steel bridge casting which spans 
the rear truck of the front unit and the forward truck 
of the rear unit. The locomotive couples to the train 
by means of National Traxo Tight-Lock couplers, de- 
signed with Type E heads and incorporating Spencer- 
Moulton rubber draft gears. Specially designed canvas 
diaphragms are used to close the space between these 
cars. The steam and air lines are carried across between 


all non-articulated car connections by means of armored 
hose with standard couplers. The steam line is 2 in. and 


The City of Denver 
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Interior of one of the Cor-Ten steel locomotive units in the course of construction 


the air line 17$ in. Electric connections are made by 
means of Pyle National receptacles and ordinary jumpers. 

The articulated trailing bodies have lubricated semi- 
spherical center plates extending from the end sills of 
adjoining cars and nesting in a common center plate cast 
integral on the truck bolster. A lock-type center pin is 
applied through each center plate nest as a safety meas- 
ure. The gaps between the articulated bodies are entirely 
closed at the sides and roofs by means of diaphragms of 
extra-stretch pigmented rubber, spanning from one car 
to the next. The passageways between the cars are also 
enclosed, and dust-tight rubber inner diaphragms are 
used. 

Drawbars are provided at both the front and rear ends 
of the train. The front drawbar is of the hinged type 
and the rear drawbar telescopes into the car ; all openings 
both front and rear have flush cover plates. 

In the locomotive, only the cab is insulated, the floor 
with l-in. hair felt and the roof and sides with 2-in. 


Rear-end construction of the City of Denver 
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light-weight Salamander. The trailing body units are 
insulated with 2-in. light-weight Salamander, covered 
with Sisalkraft paper on both sides. Insulation is sup- 
ported from the back of the roof sheets and fastened to the 
inside of exterior side and end sheets with cement and 
metal bands. A further insulation is provided by heavy 
felt insulating paper, cemented to the back of all head- 
lining sheets and interior finish sheets in the passenger- 
carrying bodies. 

The bottoms of bodies, which are completely closed, 
with removable doors giving access to equipment, are 
likewise insulated, the insulation, however, being entirely 
sealed with Sisalkraft paper to protect it against any 
condensation that may accumulate within the enclosed 
area. At the ends of the structures and over the truck 
pockets where the space is restricted, layers of cork in- 
sulation are used. 

The main sash in the passenger and sleeping compart- 
ments of the M-10004 have Pittsburgh hermetically 
sealed dehydrated Unit-type glass in extruded aluminum 
frames. Each unit is made up of two lights of ™%-in. 
laminated glass. The toilet rooms and lavatories have 
similar dehydrated glass, the outer light being of Pressed 
Prism 24-іп. translucent design. The upper berths in 
the sleeping sections and in compartments in the bedroom 
car are fitted with dehydrated Unit-type sash, there being 
two sashes 12 in. wide in each berth fitted with Formica 
sliding panels to exclude outside light when not desired. 
The locomotive has single glazed ™%4-in. safety glass in 
hinged aluminum sash frames. 

All exterior side doors and end doors and interior 
doors are of aluminum construction. Passenger side 
entrance doors are of hinged type, swinging inward. 
Baggage- and mail-compartment side doors slide on 
curved upper guide and lower track designed to bring 
the doors flush with the sides of the train when closed. 
Main end doors and toilet-room doors in the passenger- 
carrying units are designed with an anti-pinch feature. 


Railway Mechanical Engineer 
SEPTEMBER, 1936 


Forged steps, of designs to suit streamline train con- 
ditions, are provided for the cab and engine compartment, 
mail room and baggage compartment and loading side 
doors. Passenger entrance steps are of the pivoted type, 
operated with a sprocket and chain mechanism, so de- 
signed that the lower riser and tread form a part of the 


Union Pacific Train Scale Weights on Rail, Light, in Lb. 


ба E mos 
Truck No. 1 (first locomotive unit)... 96,04 А X 
2 (first locomotive unit)... 75,415* 87,572* 87,442* 
3 еа locomotive unit). 75,575* 87,572* 87,442 
4 (second locomotive unit). 87,410 108,053 108,173 
5 54,918 55,410 63,170 
6. 53,740T 55,0601 41,665 
7-4 63,8401 62,560 42,410 
8. 63,5801 63,6401 44,040 
9a. 69,7201 69,5801 44,855 
10. 66,4401 66,1401 50,440 
1 70,680 70,0601 46,970 
66,680 6,300 46,8204 
61,8201 61,3801 ,060 
44,460 44,080 49,695 
Se. п еа 0,155 
параи ак 50,515 
ieee. (aves 66,9701 
eRe. ies ‚9875 
а < Чо 51,475 
ое. Xx 68,6501 
UNT LEE Ud 5,69 
Total wt., car bodies only............ 617,572 679,370 819,480 
Total wt., on rails, light............. 950,318 1,005,600 1,250,450 
Total wt., ready to run (with liquids). 1,005,588 1,064,300 1,333,905 
Total wt., on rails, loaded............ 1,069,788 1,128,500 1,482,860 


* Special bridge-connected trucks under articulated locomotive units. 
T Trucks under ordinary articulated body connections. 


platform and door threshold, and the back of the step 
lines up with the contour of the car shell and entirely 
closes the step opening when in raised position. No 
trap doors are used. 

The exterior of the train is in two colors, leaf brown 
on the roofs down to the top of the letterboard and on 
the rounded bottom up to a line even with the bottom 
of the side door openings. A canary shade of yellow is 


A.T.C. cab indicator and air brake equipment, including the 
Decelerometer, in the cab 


used on the sides, separated from the brown with bands 
of scarlet, the top band being 11% in. wide and the bot- 
tom band 2% in. wide. The lettering is in gold leaf 
edged with black. 


Heating and Air Conditioning 


Each train is heated by dual Vapor high-pressure oil- 
fired boilers, burning the same fuel oil as that used in 
the main Diesel engines. Fin tubing and piping of cop- 
per is used in connection with a reduced steam pressure. 
The steam train line and other piping under live-steam 
pressure is of steel pipe. Flexible armored steam-line 
connections between the body units are looped upward 
so as to be self-draining. Standard Vapor metallic con- 
nectors carry the steam line across the space between 
the locomotive and the train. There are Pyle-National 
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Construction of the aluminum-alloy underframe and tubular super- 
structure frame 


receptacles and jumpers for the electric lines and stand- 
ard air-brake couplings and hose for the air lines. 

Each of the passenger-carrying units has air-condi- 
tioning equipment which comprises dual units for both 
(preheated air) heating and cooling, located in compart- 
ments, one on each side of one end of each unit. Each 
compartment contains in the lower section a complete 
condensing unit comprising a Frigidaire compressor and 
220-volt, 3-phase, a. c. motor, driving the compressor, 
with a condenser fan mounted on the opposite end of 
the motor shaft and a condenser, a receiver tank and 
necessary piping. Air for condenser cooling is drawn in 
through the floor and blown out through the side of the 
car. 

The upper section of the compartment comprises the 
cooling and heating equipment, including blower fans, 
filters, heating coil, cooling coil and the necessary piping, 
fittings, valves, etc. Air circulation is through a center 
overhead duct ; in the sleeping cars there are branch ducts 
from the main duct to the berths. Fresh air in all cases 
is drawn in through the side of the car. The two units 
on each side of the car are connected in parallel. 


Non-articulated connection between two of the passenger cars 
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Floor heat coils under thermostatic control are used 
as the balancing element in maintaining car temperatures. 
Thermostatic control is used for both cooling and heat- 
ing. Essentially, this control is the same as used on 
standard air-conditioned cars. For ventilation purposes 
there are bottom rail sash ventilators in the dormitory 
car to supplement the roof exhaust fans. Exhaust fans 
are also provided in the dining and lounge sections, bed- 
rooms, kitchen, buffet, mail room and crew’s dormitory. 

The brake equipment is of the Decelakron electro- 
pneumatic control, light-weight H S C type, with brake 
cylinders truck mounted. Aluminum tubing and flared 
fittings are used throughout except on the trucks and 
piping extending outside of the bottoms of cars, which 
is of heavy steel pipe. A lever-handle type of hand brake 
is provided in each of the locomotive units, at the for- 
ward end of the first trailing unit and in the rear unit. 

Gravity tanks supply water for the toilet facilities in 
the second locomotive unit and in the mail compartment. 
For the balance of the train, a separate air-pressure water 
system is provided on each unit. Aluminum tubing and 
fittings for water supply are used throughout. The hot 


ging is designed to eliminate yield, making it very sensi- 
tive to application and release pressures. 

Spherical-type truck center plates are cast as part of 
the truck bolster and sealed to form an oil reservoir for 
lubricating. All wear plates are of manganese steel with 
ground finish. Manganese-steel bearing surfaces are 
supported by rubber and wood blocks encased in the cast- 
steel side-bearing supports. 

The trailer trucks are the new Union Pacific-Pullman 
Standard four-wheel type with 8-ft. wheel base and 34- 
in. diameter, cylindrical-tread rolled-steel wheels. The 
frames are heat-treated alloy-steel castings. The side 
frames are U-shape, box-cast trusses and the transoms 
cast box sections. The side frames and transoms are of 
the non-integral type, connected by bolting at the top 
and bottom. As in the case of the power trucks, all 
joints are machined and bolt holes jig drilled and ma- 
chine-reamed for l-in. diameter turned bolts with lock 
nuts. Hanger brackets for brake heads are cast integral 
as part of the transoms and side frames. 

The spring system is a triple combination of long- 
travel, alloy-steel journal-box springs, short-travel in- 


Union Pacific-Pullman-Standard trailer truck 


water supply is provided by means of jackets in the steam 
train line. The kitchen and buffet hot water is supplied 
through the ranges. 

The interior finish and headlinings, throughout, are 
of aluminum-alloy sheet construction, with moldings and 
extruded sections also of aluminum alloy. 


Power and Trailer Trucks 


Each of the four four-wheel equalizer-type power 
trucks (per train) has an 8-ft. 4-in. wheelbase, 36-in. 
diameter rolled-steel wheels, and roller bearings mounted 
on special forging quality carbon-steel axles. Lebanon 
cast channel-shape side-frames are provided, with tran- 
som and end frames cast separately and bolted to the 
side-frames. All frame joints are machined; all holes 
are jig drilled and machine reamed to take 1-in. diameter 
turned bolts with Grip lock nuts. Hanger brackets for 
brake heads are cast as part of the transom and side 
frame. 

The spring suspension includes a double combination 
of long-travel coil equalizer springs and elliptic bolster 
springs. The truck frame is supported on equalizer 
springs seated on drop equalizer bars. All truck springs 
are made of either silico-manganese or chrome-vanadium 
steel, heat-treated. 

Unit braking is used, with four cylinders per truck. 
The clasp brakes are designed for four 12%-in. shoes 
per wheel. The screw-type slack adjuster is manually 
operated. All brake members are spring joined to elimi- 
nate rattle. Brake heads are suspended with patented 
non-chattering balanced brake hangers, insuring even 
shoe wear and positive release. The entire brake rig- 
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termediate bolster springs, and elliptical main . bolster 
springs. The intermediate bolster springs are inserted 
between the transoms and the top spring-plank hanger 
fulcerums. The truck frame is mounted on helical springs, 
seated low at each side of the journal-box housing to 
provide long travel for these springs, and maintaining 
clearance for a low car floor. The ingenious combina- 
tion of springs and suspension in this truck is designed 
to eliminate the harmonics and uncomfortable riding 
sometimes experienced in trucks of conventional design. 

The trailer trucks also have four brake cylinders per 
truck, truck mounted. Clasp brakes are used, with 
four 9-in. shoes per wheel. АП brake members are 
designed to eliminate rattle and wear and brake heads are 
suspended by the friction-balanced brake-hanger arrange- 
ment mentioned to assure alignment and even shoe wear. 
No offset rods or levers are used, the entire brake rig- 
ging being specifically designed to deliver braking force 
directly to the brake shoes without yield or slippage, 
making the brake sensitive to application and release. 

Side bearings at the articulated connections are man- 
ganese steel wear blocks, mounted on helical springs 
which are, in turn, supported by a differentially balanced 
rocker arm. Side bearings at non-articulating trucks 
are of the roller type. 


Principal Features cf 11 с I «v o Plants 


'The power plants are of the Diesel-electric type, with 
а combined rating of 2,400 hp. Each main engine is a 
V-type 16-cylinder, high-compression, two-cycle oil en- 
gine of 8-in. bore and 10-in. stroke, developing a rated 
output of 1,200 hp. at 750 r.p.m. This is direct-connected 
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through a flexible coupling to a General Electric d.c. 
generator which furnishes electric power for the 300-hp. 
nose-suspended traction motors. Electric control equip- 
ment is of the P C L type. Each locomotive has a total 
of eight traction motors, two on each of the four motor 
trucks. 

The main engines are cooled by means of radiators 
mounted in the roofs, the heat from the engines being 
dissipated to air which is taken in at the front end of 
each unit, passed through a partition forward of the en- 
gine in which are mounted four engine-driven fans, and 
discharged through the radiators to openings in the sides 
of the depressed trough in the roof. Cooling water for 
one of the auxiliary engines is piped into the main cool- 
ing system, and the other has its own cooling system of 
a character similar to that of the main engines. 

A 32-cell MVAH 25-plate Exide Ironclad battery is 
furnished in each locomotive unit to supply power for 
engine starting, transmission control, cab and engine- 
room lights and emergency train lights. It has a capacity 
of 450 amp. hr. at the 10-hr. discharge rate. 

All auxiliary electric power for the train is furnished 


the blower fans in each body unit for air conditioning, 
forced-air circulation, and in the case of the diner, to 
better proportion the electrical loading on the two plants. 
It also supplies power to the compressor motors at that 
point only. This second plant train line also supplies 
power to the kitchen refrigerators in the diner and in the 
buffet (rear), to the various appliances, such as drink 
mixers, toasters, etc., to exhaust fans, and to the radio 
receivers in the diner and buffet cars. Mail-car lighting 
is available on a.c. or d.c. through proper relay control, 
using the auxiliary plant battery as the emergency supply. 

To prevent all compressor motors coming in at the 
same time on initiating service, a timing control line, 
fed from a master under-voltage relay in the baggage 
car, supplies a series of timing relays set at different time 
adjustments which permit the completion of control cir- 
cuits between cooling thermostat relays and compressor 
motor starters only in the proper time sequence. Should 
an overload take place at any time, the under-voltage 
relay drops out for an instant, stopping all the motors, 
and then reconnects the timing circuit, which requires 
each motor to come in again at the proper time. 


The intermediate power trucks are connected by a bridge casting which supports the locomotive articulated joint 


by two 75-kv.a., 220-volt, 3-phase, 60-cycle Diesel-driven 
alternators with direct-driven 7.5 kw., 78-volt, d.c. ex- 


citers. The exciters are paralleled through proper re- 
verse-current relay controls with MVAH-25 lead-type 
battery sets. 

One auxiliary plant, located at the rear of the front 
locomotive unit, flanked by the battery compartments for 
this unit, supplies 220-volt, a.c., 3-phase current to all 
of the air-conditioning compressor motors which also 
drive the condenser fans. The exciter battery circuit 
furnishes d.c. for traction-motor controls, electro-pneu- 
matic brake valves, sander valves and the train telephone 
system, with loud speaker and amplifier (220-volt, a.c. 
supply) in the cab. D.c. power is also used for the 
headlights, the marker lights, the engine-room lighting, 
windshield wipers, and anti-frost fans at the cab win- 
dows. This d.c. circuit is carried through the entire 
train, and also supplies operating current to all air-condi- 
tioning thermostat and valve controls. 

The second auxiliary plant is located in a special com- 
partment at the forward end of the mail and baggage unit 
and is flanked by a battery set at that point. This set, 
other than being used locally for starting up the Diesel 
engine and for local auxiliary room lighting, is kept in 
reserve but may be cut into the battery-circuit d.c. train 
line for the air-conditioning controls, etc., as required. 

The 220-volt, a.c., 3-phase power is used primarily for 
lighting of the entire train, but is used also for operating 
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A cross-tie switch permits inter-connection of both 
electric train lines so they may be fed in common from 
either generating plant. For stand-by terminal service, 
3-phase, 220-volt receptacles are provided at each car 
to allow using station power during layovers. 


Train Control and Cab Signals 


The locomotives of the City of Denver streamliners 
are equipped with a composite cab-signal and speed- 
control system. This equipment, furnished by the Union 
Switch and Signal Company, is designed for operation 
on the Chicago & North Western between Chicago and 
Omaha, Neb. as a two-indication cab-signal system 
with two-speed control. On the Union Pacific, between 
North Platte, Neb., and Julesburg, Colo., the equipment 
functions as a two-indication cab-signal system with a 
warning whistle and acknowledging feature. The cab- 
signal apparatus is similar to that in service on steam 
locomotives on the Union Pacific lines. However, as 
with the City of Portland, a new-type, compact, elec- 
tric, speed governor is used in place of the older type 
governor used on steam locomotives. 

The pneumatic equipment is of special design to pro- 
vide the required train-control operating features in 
conjunction with the electro-pneumatic air-brake sys- 
tem designed for these high-speed trains. The air-brake 
equipment is so designed that the brakes can be operated 
either by straight air or by automatic air. Consequently, 
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the train-control apparatus is designed to function under 
both the straight-air and the automatic-air systems. The 
train will be operated normally on straight air, but if 
a train-control application should be initiated at such 
time when the straight-air lines are not intact, a full 
service automatic-air application will be obtained with- 
out any action on the part of the engineman. 

The equipment is arranged so that the engineman 
may at all times retain control of the train braking, pro- 
vided proper action is taken to observe the prescribed 
speed limits. If the engineman takes no action, the 
train-control brake application is initiated eight seconds 
after the speed limit is exceeded, or after the signal 
changes to the more restrictive indication if the speed 
is above the low speed limit. However, the engineman 
may suppress this brake application by initiating a 
manual brake application prior to the expiration of the 
delay time and maintaining it until the speed is reduced 
to the prescribed speed limit. 

The train-control apparatus is cut out while the train 
is in operation over the Union Pacific cab-signal territory 
as well as in ordinary automatic block signal territory. 


Headlights, Marker Lights, Signals, Etc. 

The Pyle-National horizontal and vertical beam head- 
lights are in a housing on the roof over the operator’s 
cab. A General Electric electric speed indicator is driven 
from the end of one of the front power-truck axles, 
with a dial in the cab to show train speeds, which are 
governed by Union Switch & Signal automatic train- 
control equipment with cab signals. Marker lights on 
each side of the car close to the rear end of the train 
are practically flush with the contour of the exterior. 
These lights are wired to the battery circuit. Classi- 
fication lights are provided at the front end of the 
operators cab on each side of the locomotive, fitted 
with white and green lens. 

An electro-pneumatic inter-train signal transmission 
system is employed, with pushbuttons conveniently 
located adjacent to each side door. In addition, an im- 
portant innovation is the Automatic Electric intercom- 
municating telephone system installed for the exclusive 
use of the train crew. The Magnetic Monophone prin- 
ciple is employed. There are four telephone stations, 
including one in the locomotive cab, one in the second 
locomotive unit, one in the front baggage section, and 
one in the buffet-coach. 

Warning devices consist of a dual pneuphonic horn 
and a 50-lb. Hammett bell with bell ringer. A pneu- 
phonic warning horn is also located at the rear end of 
the train for use during back-up operations. A specially 
designed rubber bumper is applied at the front end of the 
locomotive. 


City of Denver Trains Best Equipped and Fastest 

The Union Pacific twin streamlined City of Denver 
trains are not only the longest and largest but best 
equipped trains yet placed in long distance service. 
These trains also operate on the fastest long-distance 
schedule in regular service in this country, making the 
1,048 miles between Chicago and Denver, Colo., in a total 
elapsed time of 16 hours, including eight station stops, 
or at an average speed of 65.5 m p.h. 

In addition to three Pullman sleeper units, a Pullman 
bedroom-observation unit and a diner, this train also 
carries two coaches. Complete air-cooling and condition- 
ing equipment is installed to furnish an adequate supply 
of clean, tempered air in all passenger compartments. 
The train is provided throughout with special lighting 
fixtures which produce pleasing effects and furnish ade- 
quate light for general illumination, reading, night lights, 
etc., dependent upon the requirements. 
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Still another unique feature is the equipment of one of 
the baggage cars just ahead of the coaches with a replica 
of a frontier tavern, called the “Frontier Shack," which 
is authentic in every detail. In it is installed a radio. 
A second radio has a loud speaker in each coach and 
there is a third radio in the observation room. Radio 
reception is also available in the dining car. 

The dining car is not only fully equipped with a 
modern kitchen, dining section and cocktail room, but, 
like other passenger cars in the train, employs a generous 
use of Flexwood natural wood veneer and treated alum- 
inum trim to secure beautiful and artistic interior effects. 

The cocktail-lounge section is separated from the din- 
ing room by a low partition, topped with an etched edge- 
lighted thick plate glass. The partitions between the 
cocktail-lounge section and the lobby have ornamental 
welded design aluminum grilles. 


Special Features of the Pullman Cars 

The two bedrooms in the second sleeper unit and four 
of the five bedrooms in the rear body unit are built en- 
suite; that is, arranged with sliding partitions between 
each pair of rooms which can be thrown back to form a 
large room. Each bedroom has a sofa with folding arm- 
rest, the sofa back being specially designed so that, when 
raised, it serves as an upper berth. All cushions and 
mattresses are of rubber construction. 

The first and third sleeper units have open sections 
and the second has sections enclosed with louvered 
panels. Both open and enclosed-section units are deco- 
rated in three shades of tan enamel. The compartment 
walls in the enclosed-section sleeper unit are decorated 
in three shades of blue, with a tan twist-weave carpet. 
The seat covering is in henna and the window shades 
are of rose color. The bedrooms are finished in three 
shades of tan, with tan twist-weave carpet, sea green 
mohair seat covering and ecru window shades with a 
tan horizontal stripe design. The general color scheme 
in the washrooms is three shades of blue. The window- 
shade material is of the rose color used in the main room. 

The bedrooms and compartments in the rear unit have 
the same color schemes as given above and the observa- 
tion room is finished in two shades of tan with an ivory 
ceiling. 

Novel Lighting Fixtures 

The lighting fixtures, throughout the train provide 
artistic lighting effects. General illumination is given 
by both direct and indirect light. А distributed light 
intensity of 10 foot-candles is available, without glare, 
at the reading plane. Subdued blue light is provided 
for night use. 

In the Pullman units, an adjustable lower-berth read- 
ing light is used for the first time, which permits the 
occupant to direct the light where it is most needed to 
meet the requirements of his particular position. A 
blue night light, within the fixture, is controlled by a 
double-throw toggle switch with a luminous tip. On the 
ceiling, a continuous combination direct-lighting fixture 
and air-conditioning distribution duct is used, running 
from one end of the car to the other. This also has blue 
night lights within it which are controlled by separate 
switches, 

In the Pullman bedroom-observation unit, a semi- 
indirect louvered trough light is used, which is applied 
above the windows and continues completely around the 
interior. It is constructed so that 70 per cent of the 
illumination is thrown onto the reading plane, 20 per 
cent is reflected to the ceiling, and, for decoration, 10 
per cent is directed through a blue-colored screen and 
reflected onto the face of the trough. This trough is 
curved around the end of the car. 
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Buseh-Sulzer 


2,000-Hp. Switcher 


Tue Illinois Central has recently placed in heavy 
freight transfer switching service at Chicago the most 
powerful, single-unit, Diesel-electric locomotive so far 
constructed in this country. This locomotive, built for 
the Busch-Sulzer Bros. Diesel Engine Company, St. 
Louis, Mo., by the General Electric Company at Erie, 
Pa., is designed to combine a high degree of simplicity, 
rugged construction and ease of maintenance, with ample 
capacity, both mechanical and electrical, to assure re- 
liable performance in the service assigned. It develops 
2,000 hp. and weighs 173 tons. 


Principal Features of the Diesel Driving Engine 


The heart of the locomotive is the new Busch-Sulzer, 
2-cycle, 10-cylinder, V-type Diesel engine which is con- 
servatively rated at 2,000 brake horsepower at 550 r.p.m. 
in continuous service. The principal dimensions of the 
engine are shown in the table. 

As the service for which the locomotive is intended 
demands a high starting tractive effort, it was found 
that an engine weight of 36 lb. per brake hp. could 
be employed to advantage. The same engine can be 
built with a weight of 23 Ib. per hp. where service con- 
ditions necessitate lower weight. 


'The engine is of the single-acting, mechanical injec-. 


tion, trunk-piston type, having 10 working cylinders ar- 
ranged in two banks of 5 cylinders each, operating on 
the Diesel cycle. The angle of the vee between the cyl- 
inder banks is 45 deg. 

Scavenging air is supplied by gear-driven, Roots-type, 


Illinois Central Diesel-electric 
locomotive weighs 173 tons and 
is powered by a single Diesel- 
engine-generator set 


rotary, positive-displacement blowers which are mounted 
across the top of the vee between the two banks of 
cylinders. The blower housings act as covers and the 
vee is thus utilized as the receiver for the scavenging air. 

The engine is started by applying power from the 
locomotive storage batteries to the generator attached 
to the engine crankshaft. During the starting period, 
the generator, therefore, acts as a starting motor. 

The pumps for circulation of lubricating oil are in- 
tegral with, and directly driven by, the engine. The 
lower pump, referred to as the scavenging oil pump, 
draws the oil from the sump in the engine crankcase and 
forces it through a filter and the cooling radiators into 
surge tanks. 'The upper pump draws the oil from the 
surge tanks and forces it into the main lubricating supply 
header which distributes it to all points of the pressure 
lubricating system. 

The fuel oil booster pump is mounted on a bracket 
integral with the lubricating oil pump housing, and is 
driven by an extension of the lubricating oil pump shaft. 
The centrifugal pumps for circulation of jacket cooling 
water are mounted on the engine, and are driven by 


Minois Central Diesel-electric locomotive powered with 2,000-hp. Busch-Sulzer engine and General Electric electrical equipment 
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Cross-section of the 2-cycle, V-type Diesel engine 


extensions of the fuel measuring pump camshaft. Two 
water pumps are provided, one for each bank of cylinders. 

The fuel measuring pumps and the governor and con- 
trol mechanism are mounted in a housing extending 


г. 
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across the end of the engine farthest from the generator. 
The pumps are driven by gears and a vertical shaft 
from the end of the engine crankshaft. 

Pistons are made of cast aluminum. The wrist-pin 
bearing is provided in a separate housing which is in- 
serted into the piston from below. The piston skirt is, 
therefore, not pierced by the wrist-pin, resulting in a 
construction that permits full freedom for expansion. 

The design of the working cylinders incorporates the 
use of an upper and a lower cylinder liner, the upper 
liner containing the scavenging and exhaust ports. The 
lower cylinder liner is inserted into the engine frame from 
the inside the crankcase. Both of these liners extend 
into a so-called "sludge chamber,” there being a gap 
between the ends of the liners which permits unob- 
structed inspection of the piston while the engine is 
running. The sludge chambers are equipped with glass 
inspection covers for this purpose and electric lights 
are provided to illuminate the sludge chambers. 

The lower end of the upper cylinder liner is provided 
with a segmental type sealing ring and an oil wiper 
ring. The lower cylinder liner carries an oil wiper ring. 
All oil scraped from the piston skirt by the wiper rings 
is returned to the engine sump. That scraped off by the 
upper rings collects in the sludge chamber, from where 
it drains off continuously. That scraped off by the ring 
in the lower liner is piped back to the engine sump. All 
of this oil is recirculated through the main lubricating 
oil system. 

The sludge chambers are continuously ventilated 
through ducts which connect to the scavenging blower 
suction. The ventilating ducts are provided with cen- 
trifugal oil separators which catch all lubricating oil 
that is held in suspension and return this oil to the 
crankcase sump. 

The above described sludge chamber design provides 
the following features and advantages over the conven- 
tional engine construction. No hot combustion gases, 
or sparks, can enter or heat up the crankcase; lower 
crankcase and lubricating oil temperatures tend to lower 
the consumption of lubricating oil. 

The action of the two sets of wiper rings, which are 
located above and below the sludge chamber effectively 
prevents excessive quantities of lubricating oil from being 
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carried from the crankcase into the cylinder by the pis- 
ton skirt. This, of course, results in a large saving of 
lubricating oil which would otherwise be wiped into the 
cylinder ports and eventually lost when carried out into 
the exhaust headers. It is also possible to adjust the 
feed of the cylinder lubricators so that just the proper 
amount of lubricating oil is supplied to the pistons and 
rings, since the condition of the pistons can be deter- 
mined by inspection through the sludge chamber in- 
spection covers. 

Cylinder liners are made of a special alloy cast iron. 
The upper liners are fastened only at their upper flanges, 
thus providing full freedom for expansion. The lower 
liners are fastened only at their lower flanges, thus pro- 
viding also full freedom for expansion. 

The engine frame is made of cast iron and includes 
the crankcase with cross girders and bearing saddles, 
as well as the cylinder jackets for both banks of cyl- 
inders. Special alloy-steel bolts and studs are used 
where required by stress conditions. The materials 
used in the construction of fuel pump parts, fuel valves, 
etc., are especially selected to minimize wear and break- 
age. The well-known “Hesselman” system of fuel in- 
jection is incorporated. 

The design of the engine incorporates a so-called “ип- 
derslung" crankshaft which is supported in bearing caps 
which register in, and are bolted directly to, the cross 
girders in the crankcase. 

An oil pan, or trough, which is bolted under the engine 
frame, acts as a collector for all lubricating oil that drains 
from the various engine bearings. Since the scavenging 
oil pump continuously pumps out all oil that collects in 
the trough, the engine operates with what is commonly 
referred to as a dry sump. No large quantities of oil 
collect in the crankcase where it would be broken up 


Engine room view, showing one bank of cylinders 


into spray or vapor by the fanning action of the cranks. 

All engine bearings, gears and control mechanism are 
pressure-lubricated. The engine control servomotor and 
the governor relay are also operated by pressure oil 


, к Free end of the Diesel engine, installed т the locomotive, with 
Radiator compartment showing the arrangement of the vertical fan the covers removed 
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Welded fabricated steel underframe for 2,000-hp. locomotive 


from the main lubricating oil header. The engine con- 
trols are, therefore, arranged so that the engine cannot 
be started, or operated, on fuel unless a minimum pres- 
sure of 12 lb. per sq. in. is registered in the pressure 
lubricating system. 

If the pressure in the system drops below 12 Ib. per 
sq. in. due to a break in a main feed line, loss of oil 
in the system, or sticking open of a relief valve, the 
engine will immediately be shut down. The engine 
cannot be re-started on fuel unless the cause for the 
pressure drop is determined and corrected and the 
pressure brought up to the minimum of 12 Ib. per sq. in. 


Engine Speed Control — Starting and Shut-Down 
Devices 


The speed of the engine is regulated by a variable- 
speed governor which is adjusted to control the opera- 
tion of the engine within the range from 275 r.p.m., 
idling speed, to 550 r.p.m., maximum speed. The en- 
gine may be operated at any desired speed within these 
limits. 

An overspeed safety governor is also provided. This 
unit functions entirely independent of the main variable- 
speed governor and is set to prevent the engine speed 
from increasing more than 10 per cent above its maxi- 
mum speed of 550 r.p.m. If the engine speeds up to a 
point higher than approximately 605 r.p.m., it will, 
therefore, automatically be shut down and re-starting 
will not be possible until the overspeed cut-out mechan- 
ism has been re-set. This re-setting can only be done 
at the engine. 

'The control lever, located at the fuel pump end of the 
engine, is used when starting the engine and can also be 
used for stopping it. A pneumatically operated shut- 
down device is also provided which is operated from the 
control station in the operating compartment of the loco- 
motive. The engine cannot be started from the en- 
gineer's cab; this can only be done by operating the 
main hand-control lever located at the forward end of 
the engine. : 

The crankcase and the sludge chambers of the engine 
are ventilated through ducts which are connected to the 
suction side of the scavenging blower air intake. Two 
separate ducts are provided, one for crankcase ventilation 
and one for sludge chamber ventilation. Each of these 
ducts, or suction lines, is provided with a centrifugal 
oil separator, which is located near the suction intake of 
the blower. 

As the vapors are drawn through the separator, all 
suspended oil is thrown out, due to the increased velocity 
and rotary motion caused by the vanes in the separator. 
After passing through the separator, this mixture of 
vapors and air must also pass through a filter unit before 
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entering the blower suction. This filter unit effectively 
removes all trace of oil vapors that may still be sus- 
pended in the air after it passed through the centrifugal 
separator. 


Working Principle — Method of Operation 


During the first few revolutions of the engine in start- 
ing, the compression in the cylinders is relieved, but as 
soon as the engine picks up sufficient speed, the com- 
pression-relief gear is cut out and fuel is supplied to 
the engine. When the cylinders commence firing, the 
power from the storage battery is shut off. The engine 
controls are designed so that it is impossible to start 
the engine on fuel unless the pressure in the pressure 
lubricating oil system is at least 12 Ib. per sq. in. It is, 
therefore, necessary to operate the motor-driven lubri- 
cating oil priming pump before attempting to start the 
engine. 

In a Diesel engine, air is compressed in the working 
cylinder on the up stroke or compression stroke of the 
piston to about 500 Ib. per sq. in. pressure. The tem- 
perature of the air, after compression to this pressure, 
is high enough to ignite the finely atomized fuel which 
is injected into the combustion space shortly before the 
piston reaches upper dead-center. The fuel is injected 
into the cylinder by a timed fuel-measuring pump which 
forces the fuel oil through an atomizing nozzle. 

Scavenging, i.e., the purging of the working cylinder 
after combustion of the fuel, is effected through two 
rows of ports in the cylinder walls which are located on 
the opposite side from the exhaust ports. The ports 
in the upper row are controlled by automatic valves 
which do not open until the pressure within the cylinder 
has dropped close to atmospheric pressure after the pis- 
ton has uncovered the exhaust ports. The scavenging 
air expels the burnt gases and fills the cylinder with 
fresh air at a pressure slightly higher than atmospheric, 
so that, at the beginning of the compression stroke, the 
cylinder contains a greater weight of air than it would 
contain at atmospheric pressure. 

The cycle of operation in the cylinder is completed in 
two strokes of the piston or one revolution of the crank- 
shaft. Fuel is injected into the cylinder by the fuel- 
measuring pump, beginning about 36 deg. before the 
piston reaches upper dead-center. The finely atomized 
fuel is ignited in the hot compressed air and the gases 
thus formed drive the piston downward. 

Near the end of the end of the down stroke (expan- 
sion stroke), the exhaust ports are uncovered by the 
piston, the burnt gases escape through these ports and 
the pressure drops to about atmospheric. At this point. 
the upper row of scavenging ports has already been un- 
covered by the piston, the automatic valves controlling 
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the ports are opened and scavenging begins. When the 
lower scavenging ports are uncovered, additional scav- 
enging is obtained and the cylinder is completely scav- 
enged. 


During the following up stroke of the piston, scav- 


enging and the charging continue until the piston covers 
the exhaust ports. From this point, until the piston 
covers the upper scavenging ports, the cylinder is being 
supercharged, so that, when the piston does cover the 
upper scavenging ports, the pressure of the charge with- 
in the cylinder is about equal to that of the scavenging 
air supply. Compression begins as soon as the piston 
covers the upper scavenging ports. Fuel injection be- 
gins slightly before the upper dead-center, as stated, and 
the cycle is repeated. 


Mechanical and Electrical Features of the 
Locomotive 


The cab, running gear and electrical equipment of the 
Illinois Central Busch-Sulzer locomotive were designed 
and manufactured for Busch-Sulzer by the General Elec- 
tric Company. Referring to one of the tables, overall 
dimensions and detailed weights are shown. The loco- 
motive develops 36,500 lb. continuous tractive force at 
16.5 m.p.h. and 86,500 lb. tractive force, assuming a 
maximum ratio of adhesion of 25 per cent. 

By taking advantage of the maximum bridge loading 
permitted by the railroad, it was possible to limit the 
number of axles to six and thereby design a simple run- 
ning gear consisting of two three-axle, non-articulated 
swivel trucks upon which the cab is mounted. 

The problem of holding the total weight within limits, 
permitting the use of six axles, was a serious one, with- 
out resorting to extensive use of special material in the 
cab. However, by putting the draft gear on the trucks, 
no part of the platform carries more than one-half of the 
drawbar pull; and by using a heavy centerplate, a suit- 
able design was obtained. The trucks, centerplate and 
cab underframe are designed to withstand a buffing load 
of 710,000 Ib. 

'The frame of each truck is an integral casting, of 
substantial construction throughout. A bridge structure 
is used between the front end frame and the two middle 
transoms for carrying buffing stresses direct to the center 
bearing. In the box sections of the side frames, the 
equalization and semi-elliptic spring systems are carried. 
Coil springs are interposed between the truck frame and 
the ends of the semi-elliptic springs to absorb high fre- 
quency vibrations. Standard boxes carry 7¥%4-in. by 14- 
in. journals. Wheels are 39-in. rolled steel with floating 


Principal Dimensions of I. C. 2000-Hp. Diesel -Electric 
Switcher 


Length over couplers 
Total wheelbase 
Rigid wheelbase 

eel diameter 


Driving-motor gear гайо........................... 62 to 15 
Weights: 
Mechanical portion ............................. 144,800 Ib. 
Engine and ассеззогїез........................... 84,300 Ib. 
99,600 Ib 


Electric transmission and auxiliaries.............. 
Locomotive, light А 
Locomotive, ready to гип........ 

Total weight per axle (six).... zs defe 

Weight of bare епшїче........................... 

Engine weight per brake һ›....................... 
Locomotive ratings: 


Continuous tractive {огсе......................... j 
Speed at continuous тайпы....................... 5 m.p.h 
Tractive force, 25 per cent coef. of adhesion...... 86.500 Ib. 
Maximum speed ................................ 60.0 m.p.h 


Diesel-engine rating and dimens‘ons: 


Continuous rating Busch-Sulzer two-cycle, V-10 

engine а ns ia ae GN BS a d LE tn la SCR 2,000 brake hp. 
Normal engine speed. 550 r.p.m. 
Idling speed .............. Se 275 r.p.m. 
Cylinder bore and stroke.... у ...14 in. by 16 in. 
Crank-pin bearing Чїатеїег....................... 14 in. 
Brake E.P. at 2.000-hp. гии... eee eee 58.46 lb. per sq. in. 
Air compressor displacemen’ (2 сот. )............ 200 cu. ft. per min. 
Fuel tank сарасйу............................... 1,200 gal. 
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babbitt-faced hub liners. The friction draft gear is 
carried in a pocket cast into the frame. Two 14-in. by 
10-in. brake cylinders operate the extremely heavy brake 
work which is completely equalized. А single flanged 
shoe is used on each wheel, brake adjustment being made 
by a turnbuckle at the front end of the truck where it is 
accessible. Braced and illuminated end steps with splash 
guards are a feature. The truck design throughout is 
gaged to stand the punishment of heavy freight work, 
and the riding qualities are exceptionally good. 

Each axle carries a General Electric 300-hp. single- 
geared motor, axle hung and spring-nose suspended on 
the truck transom. The truck pedestals carry remov- 
able shoes so that wheels and axles may be dropped with- 
out disturbing the traction motor. This is done by sus- 
pending the motor from lugs on the underside of the cab 
frame, removing pedestal binders and motor axle caps, 
dropping shoes and then moving the wheel and axle as- 
sembly far enough to one side to clear the motor sus- 
pension bearings. The entire assembly can then be 
dropped, leaving the motor in place. If desired, the 
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traction motor may be removed through a drop pit with- 
out untrucking, since removal of the pedestal shoes per- 
mits moving the axle far enough to one side for the 
motor to clear the safety lugs on the truck transom. For 
hub liner removal, the entire journal box can be pulled 
off the end of the axle without disturbing the wheels, by 
blocking the semi-elliptic springs and removing the 
pedestal shoes. These features facilitate maintenance 
operations, saving time and money. 

Renewable spring steel liners are provided on journal 
boxes, pedestal shoes, center plates and side bearings. 
Case hardened pins and renewable bushings are used in 
all important points in the brake rigging as well as in 
all equalizer and spring hanger bearings. 
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The problem of underframe design, with the deflection 
held to an acceptable value without getting into excessive 
weight, presented some difficulties, since the engine- 
generator set alone weighs over 50 tons, and has to be 
supported on the underframe midway between center- 
plates 37 ft. 4 in. apart. Only by fabricating the struc- 
ture was it possible to meet weight restrictions and still 
secure sufficient stiffness. The success of the design de- 
veloped is shown by the fact that the total deflection was 
approximately 3$ in. at the center, with a bending mo- 
ment of 11,000,000 ft.-lb., maximum calculated stress 
being 10,600 Ib. per sq. in. 

The underframe is 56 ft. 8 in. long and carries a total 
weight of 219,200 Ib. on the two centerplates. The un- 
derframe is constructed around the two main longi- 
tudinal members which run the entire length, the engine- 
generator set being mounted direct on them over the 
middle opening. These members are fabricated from H 
beams 297$ in. deep, weighing 172 lb. per ft. For 17 ft. 
10 in. at the middle of the platform, the original beam 
section is maintained. Then the beams are tapered to a 
depth of 18% in. at each center plate, this section con- 
tinuing toward the ends for 2 ft. 914 in., then tapering 
again until they reach a depth of 4 in, at each end. The 
two beams are fastened together at each centerplate by 
a bolster consisting of a heavy top plate, two reinforcing 
transverse H beams and the main body bolster casting. 
Further lateral stiffening is provided by cross-tie mem- 
bers made of H beams and channels. The tops of the 
beams are covered by %4-in. and ЗА в-т. plates which 
form the cab floor. This entire assembly is electric 
welded into a composite whole in which the material 
has been utilized to better advantage than possible by 
any other available method of manufacture. 

The cab is a box type with radiator assemblies ahead 
of an operating compartment at each end, the engine 
room occupying the mid portion. The cab structure is 
built up directly on the main underframe just described. 
The side and roof sheets which are respectively 0.109 in. 
and 0.172 in. copper bearing steel, are electrically spot 
and line welded to stiffening members, giving a perfectly 
smooth exterior of pleasing appearance. 

The sand boxes, one in each front corner post of the 
radiator compartments, are filled from the platform. 
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Lowering the 10-cylinder engine 
into the cab during construction 


The water and fuel-oil filling connections are reached 
from the ground. The main lubricating oil system is 
filled from either end through connections on the corner 
of the roof and accessible from the steps on the side of 
each radiator compartment. ` 


Equipment Accessibly Located 


The equipment layout is characterized by accessibility 
and ease of maintenance. The engine-generator set oc- 
cupies the greater portion of the central compartment, 
with control and air brake equipment,. engine auxiliaries 
and traction motor blower sets disposed at each end. 

Three hatches are provided for taking out engine, 
generator or other heavy equipment. The top of the 
engine is made accessible for cylinder head or piston 
removal by taking off the main hatch cover. Fuel 
pumps, governor, servo-motors, etc., are located at the 
free end of the engine and can be worked on from the 
aisle by removing suitable covers on the end housing. 
All piping located below the false floor is made accessible 
by removable flooring ; and valves, if covered, are reached 
through trap doors. Only certain piping and wiring is 
carried below the floor level, no apparatus being located 
where it is not readily accessible from the aisles, with 
the exception of the lower brush-holders of the main and 
auxiliary generators, which can be reached through 
suitably located hinged doors. 

A lubricating oil tank is located in each radiator com- 
partment (at ends of the locomotive), being mounted in- 
side the tripod supporting the vertical fan motor. Each 
of the aphonic-type fans exhausts 57,000 cu. ft. of air 
per minute through the cone which forms the inner wall 
of the water tank. At the right, behind the tripod, the 
door into the operating cab can be seen. At the left is the 
motor-driven fan on the fin-tube hot water heater which 
heats the operating cab, as well as the duct for recirculat- 
ing this air. 

The battery, consisting of 56 cells of MVMHT-21,340 
amp.-hr. capacity, is mounted in two compartments in the 
sides of the main girders of the underframe, and is serv- 
iced conveniently from the ground. The 1200-gal. fuel 
tank is of welded construction and is suspended from 
the cab underframe. 

This arrangement, as contrasted with a built-in tank 
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integral with the underframe structure, avoids the diffi- 
culties of keeping the tank tight in spite of underframe 
deflection and ‘weaving. 

The air reservoirs also are suspended underneath, 
which puts them at the lowest point in the air brake 
system. This is desirable since it tends to keep water 
out of the other equipment. 

With a view to minimizing maintenance costs, all ap- 
paratus is located not easy accessibility in place but also 
for easy installation or removal. 


The Electric Transmission Equipment 

The Diesel engine is direct connected through a flexi- 
ble coupling to the generator, which is the largest trac- 
tion-type unit yet built. This machine consists of a main 
and an auxiliary generator, the overhung auxiliary 
generator armature being mounted on an extension of the 
main generator shaft beyond the single anti-friction 
bearing. The engine end of the main generator armature 
is supported by the coupling. The entire set is longi- 
tudinally ventilated by a fan mounted on the coupling end 
armature head. 

The main generator is a 14-pole machine converting an 
average engine output of 1,930-hp. to traction motor input 
at a maximum efficiency of 94.4 per cent. Over the 
entire load range, the efficiency is said to be never less 
than 93 per cent. The weight of the machine is 18,000 
lb. or 9.3 Ib. per input hp. at 550 r.p.m. 

The traction motor equipment consists of 6 GE-716 
single-geared motors, each forced ventilated with 1,500 
cu. ft. of air per minute through ducts in the cab under- 
frame and a sliding plate connection. The maximum re- 
duction gearing of 15 to 62 actually permits a maximum 
locomotive speed of 64 m.p.h. corresponding to 2,280 
armature r.p.m., although the maximum permissible 
speed is nominally 60 m.p.h. 

The speed-tractive effort characteristics of the loco- 
motive are the following points: 

1. The maximum tractive effort of 100,000 Ib., assur- 
ing ability to start any train encountered in this service. 

2. Continuous rating of 36,500 lb. tractive effort at 
16.5 m.p.h., assuring ample electrical capacity. 

3. Full Diesel-engine horsepower utilization up to 48 
m.p.h., assuring maximum performance of the locomotive 
for transfer service over a wide range of speed. 

4. Transmission efficiency of about 82 per cent to 86 
per cent from 15 m.p.h. to 48 m.p.h. 

Constant engine horsepower is maintained over a wide 
range of locomotive speed for transfer service (48 m.p.h. 
maximum) by a combined exciter and pilot generator 
belted to the shaft of the main unit and mounted above 
the auxiliary generator. 

The traction motor control is handled with standard 
electro-pneumatic contactors and reversers. The loco- 
motive speed is controlled by a combination of Diesel 
engine speed and traction motor combinations. At each 
engineer's position are a throttle handle and a controller. 
The former is connected mechanically to the engine 
governor. Its position determines the Diesel engine 
speed in the conventional way. The position of the latter 
determines the direction of motion of the locomotive. 
With the controller handle in the high speed notch be- 
fore the locomotive is started, the motor connections 
listed above are obtained automatically, and transitions 
made at the correct speeds as the locomotive accelerates, 
terminating in the parallel, shunted field connection. This 
assures maximum locomotive performance and relieves 
the engineer of the necessity of manipulating the con- 
troller handle at each transition. 

Excellent visibility is obtained from the engineer's 
position. Duplate safety glass is used in all doors and 
windows. The interior of the cab is lined with Silento 
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felt for both heat and sound insulation. The warm 
radiator compartment on one side, the large air blast hot 
water heater with re-circulating duct, and insulation as- 
sure a comfortable cab even in the severest winter 
weather in Chicago. 


Auxiliaries — Cooling System 


The entire auxiliary system is designed for continuous 
operation at full output regardless of Diesel-engine speed 
within its operating range. For reliable and satisfactory 
performance of water cooling equipment, motor ventila- 
tion system, battery and compressors, a locomotive de- 
signed for long transfer runs or road service needs this. 

The auxiliary generator, which is part of the main 
generating set, as mentioned before, has its voltage held 
constant over the entire operating range of Diesel-engine 
speed. The auxiliaries, driven from this source of power, 
are as follows: "Two 100-cu. ft. (each) displacement 
two-stage air compressors; two radiator blower sets; 
two traction motor blower sets; one water heater blower 


The operator's control station 


and ignition set; and two operating cab heater blower 
sets. In addition to these, battery charge and power for 
control and lighting is taken from the constant voltage 
source. 

The engine cooling system was ‘designed to insure 
sufficient capacity for continuous operation at full horse- 
power during the hottest weather encountered in Chi- 
cago. The Diesel engine has two water circulating 
pumps, one for each bank of cylinders, and two lubricat- 
ing oil pumps. One scavenges the engine sump, deliver- 
ing the oil through filter and radiator to the storage 
tanks; the other delivers oil under pressure from the 
storage tanks to the engine bearings. The locomotive 
has two identical radiator assemblies, one at each end oí 
the cab. The front and one side of each assembly pro- 
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vides the water radiation, and the other side takes care 
of the lubricating oil. The water radiators in each end 
are connected in series with the two pumps on the 
engine ; that is, the entire water system is in series. This 
insures equalized water temperatures within close limits 
throughout the whole system. The oil radiators in each 
end are connected in parallel. Because the engine has 
two lubricating oil pumps, low pressure sections can be 
used in the oil radiator, and are duplicates of the water 
sections. 

A feature of the radiator design is the three sided con- 
struction providing a large surface exposed to outside air, 
with the ventilating fan so arranged that almost uniform 
velocity is maintained throughout the complete air path. 
This results in obtaining the required cooling with a rela- 
tively low fan horsepower. The aphonic type fan is of 
high efficiency and is surprisingly quiet. The latter 
feature is very important on an installation of this kind 
because of the tremendous amount of air handled. The 
two blowers deliver approximately four tons of air a 
minute (114,000 cu. ft.) through the radiators. 

Series-parallel control of the two motors gives desir- 
able flexibility by permitting economical use of the 
blowers for a given condition of operation and makes it 
easier to hold the water temperature within close limits 
without frequent starting and stopping of the fans. In 
order to provide the radiating system with greater flexi- 
bility for seasonal temperature changes, semi-permanent 
winter covers are supplied for covering whole or half 
sides of the radiator during cold weather. And still 
further, one entire side of each water radiator is equipped 
with adjustable shutters. The radiator is composed of 
sections bolted to headers. The intermediate and lower 
headers are of the floating type with the lower header 
resting on supporting springs. 

Throughout the water, lubricating and fuel oil lines, 
copper tubing is used, saving weight and space, making 
a more accessible piping layout, and preventing pipe 
corrosion. Sweat fittings are employed except where 
unions are necessary to remove apparatus,. resulting in 
an exceptionally tight piping installation. Flexible 
metallic joints are used for air and steam connections 
between cab and trucks, a steam line being installed for 
eventual use with heater trailers. 


Car Wheel Company Enjoys 
Unusual Distinction 


Few manufacturing companies in this country can boast 
of a continued existence of over 100 years, and possibly 
only one of having existed for so long a period under 
the leadership of three men of two generations—a father 
and two sons. The Lobdell Car Wheel Company, Wilm- 
ington, Del., bears this distinction. Its beginnings go 
back well beyond the period when George G. Lobdell, 
Sr., was placed in charge of the foundries and machine 
shops in the summer of 1836. 

Some time prior to 1830 Jonathan Bonney, an experi- 
enced founder and iron worker, came to Wilmington, 
Del., established an iron foundry and commenced the 
manufacture of car wheels. The Baltimore & Ohio Rail- 
road had just been started. About 1830 Mr. Bonney 
entered into a partnership with Charles Bush, under the 
name of Bonney & Bush and built a new foundry and 
machine shop, which had a production of 10 car wheels 
a day. In 1832 George С. Lobdell, Sr., а nephew of 
Mr. Bonney, who had been left an orphan at the age of 
14, came from Kingston, Mass., to live with his uncle, 
working as an apprentice in the shop. 
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In the summer of 1836, while Mr. Bonney was away 
from Wilmington, the foreman of the shop became ill 
and Mr. Bush, who was not a practical man, sent word 
to Mr. Bonney, asking for advice as to what he should 
do. The word came back, “Put George in charge," and 
so George G. Lobdell, Sr., at 18 years of age, was placed 
in charge of the foundry and machine shops. Mr. Bon- 
ney died in 1838 and Mr. Lobdell assumed his interest 
in the partnership, which continued until 1859 under the 
firm name of Bush & Lobdell. = Й 

Mr. Lobdell had shown а ge interest in improving 
the foundry practices and on March 17, 1838, patent 637 
was issued to Jonathan Bonney, Charles Bush and 
George G. Lobdell, covering a wheel of double plate 
design; the two plates bellied outwardly and extended 
from the tread to the hub. This design was in successful 
use for a number of years. 

The business expanded so rapidly that in 1844 a new 
plant was built on the banks of the river, so that raw 
materials could be unloaded from vessels at its own 
wharf; this also facilitated direct shipments for export. 
The capacity of this plant was 150 wheels a day. The 
foundry was destroyed by fire in 1853 and was replaced 
with a new one, with a capacity of 200 wheels a day. 
Mr. Bush died in 1855 and the business was continued 
by his sons and Mr. Lobdell until 1859, when the latter 
acquired complete control, operating under his own 
name. 

In 1867 the plant was incorporated under the name of 
Lobdell Car Wheel Tire & Machine Company, with Mr. 
Lobdell as president, and William W. Lobdell, his elder 
son, as secretary. The capacity of the plant was in- 
creased to 250 wheels a day. The corporate title of the 
company was shortened to its present form, Lobdell 
Car Wheel Company, in 1871. The business had grown 
to such an extent by 1880, that a new plant was built on 
the present location, with a capacity of 500 wheels a day. 

In 1888 the Master Car Builders’ Association and the 
American Railway Master Mechanics’ Association each 
appointed a committee to confer with representative car 
wheel manufacturers on the specifications of car wheels. 
The car wheel makers formed a temporary organization, 
known as the Association of Manufacturers of Chilled 
Car Wheels, and six of its members met with the rail- 
road representatives. William W. Lobdell was made 
secretary of this joint committee, which then proceeded 
to draft specifications and tests for car wheels. 

In 1891 William W. Lobdell secured a patent for an 
internal rib in the flange section to increase the depth 
of the chill in the throat, and in 1892 filed claims for a 
patent on a group of heat treating annealing pits, which 
could be brought to any desired temperature by passing 
hot gases through flues interspersed between the pits. 
This is said to be the real beginning of modern heat 
treating ovens. 

George G. Lobdell, Sr., died in 1894 at the age of 77 
years, and his son William W. Lobdell succeeded to the 
presidency ; George L. Lobdell, Jr., the present president 
was made vice-president and treasurer. Twenty years 
later, in 1914, William W. Lobdell died and was suc- 
ceeded as president by George G. Lobdell, Jr. 

The present plant has a department for the manufac- 
ture of chilled iron rolls for various types of machinery 
and also for miscellaneous castings. The wheel depart- 
ment has two 84-in. cupolas, with a combined melting 
capacity of 50 tons an hour. President Lobdell is now 
in his 86th year, but seldom misses a day at his office. 

In appreciation for and commemoration of the long 
and successful career of the Lobdell Car Wheel Com- 
pany, the Association of Manufacturers of Chilled Car 
ncs held its 29th annual meeting at Wilmington last 

ay. 
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Link Motion Valve Gear 


Part I 


So мосн has already been written regarding the 
correct method of laying out the Walschaert valve 
gear that any suggestion of just another method would 
be of little interest to the designer who is experi- 
enced enough to handle this type of work. But, any 
method that proposes a different approach to the prob- 
lem by suggesting standards to be followed and recom- 
mends a method of determining these characteristics, 
should be of considerable interest, providing of course 
that the theory behind such a method is sound. 

At this time, when there is a tendency to consider the 
possibility of using the poppet valve in place of the 
piston valve, it seems proper to review the merits and 
limitations of the piston valve and the Walschaert gear 
and set down a method of designing so as to achieve 
the best possible performance from this type of gear. 
This should not be done in the spirit of “clinging to 
the old” but rather with the idea in mind that from 
a clear understanding of the best it is possible to 
achieve with the present standard as a foundation, we 
are better able to verify the advantages of the poppet 
valve and discount its disadvantages. 

It will be recalled that although the piston valve had 
been used to some extent previously, it became stand- 
ard in 1910 when the superheater came into general 
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use. Up to that time, the Stephenson gear had been 
adequate for the small saturated steam locomotives 
equipped with the “D” type slide valve. 

The higher temperatures of the superheated steam 
made the acceptance of inside-admission piston valves 
a logical development. The inside-admission piston 
valve simplified the problem of valve-stem packings 
and reduced the frictional resistance of the valve it- 
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. Stephenson gear. 


By J. Edgar Smith 


Designing to achieve the best 
possible performance from this 
type of gear 


self. But, with the superheated steam came also higher 
steam pressures and the consequently greater piston 
thrusts which reflected through the entire structure of 
the locomotive. This all opened up the possibility of 
larger and more powerful locomotives and then greatly 
increased the sizes of the valve-gear parts. The in- 
accessability of the heavier eccentrics—located between 
the frames—paved the way for the acceptance of an 
"outside" gear. 

Being an outside gear and due to its general design, 
the Walschaert gear has contributed much to the de- 
velopment of the modern locomotive. Its compara- 
tively light parts and their accessability, and the ability 
to operate the heavier piston valves at higher speeds, 
has placed it in the position of preference over the 
It is, however, generally conceded 
that no improvement in steam distribution was accom- 
plished when the slide valve and Stephenson gear were 
superseded by the piston valve and the Walschaert 
gear. And, even though the link motion types of 
gears generally do leave something to be desired in 
the way of efficiency, they are the only valve gears 
developed up to the present time that have demon- 
strated the ability to stand up to the severe require- 
ments of modern locomotive service, particularly in 
this country, where long runs at high sustained speeds 
and intensive use of the motive power are common 
practice. High speed is the crucial test of any valve 
gear. 

In passing, reference should be made to the Baker 
valve gear. While this is not a radial-link-motion gear, 
in the strictest sense, the same effect is accomplished by 
a system of bell cranks and levers as is done by the 
sliding block and radial link of the Walschaert gear 
and it may therefore be considered under the same 
general classification. Like the Walschaert gear, it 
has stood the test of present day requirements. With 
the same travel, steam lap and lead there is practi- 
cally no difference in the movement derived írom either 
gear, although the Baker gear has greater travel ca- 
pacity. This capacity alone has had much to do with 
the popularity of the Baker gear since the introduc- 
tion of the limited-cutoff feature. 

The adoption of the limited-cutoff feature to the 
design of cylinders, the consequent still higher boiler 
pressures, larger diameters and greater port areas, made 
necessary still larger piston valves, wider ports and 
longer valve travels. The increased speed required 
of the present-day passenger, as well as freight types 
of locomotives, has brought us to what is believed to 
be the limit of the possibilities of the present standard 
valves and valve gears. We are now at a point in the 
development of the art of locomotive design where 
something more than just increasing the size of the 
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piston valves and increasing the size and strength of 
the valve gear parts may be necessary. These details 
already have reached such proportions as to require so 
much power to overcome their own inertia, that it is 
evident future development may have to be in another 
direction. 

A few railroads in this country are now experiment- 
ing with poppet valves in the hope that they will fur- 
nish the solution to the problem. But, before attempt- 
ing a study of the different types of valve gears in use 
today for operating poppet valves and consideration 
of the improvements necessary for the realization of 
all the advantages of the poppet valve, it appears logi- 
cal to analyse first the present standard piston valve 
and the Walschaert valve gear with the idea of design- 
ing to achieve the best possible performance of the 
locomotive from this type of gear. 


Exhaust 
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For actually laying out the Walschaert gear there is 
little difference in the various methods used. Some 
designers prefer to calculate the lengths and propor- 
tions of all the members. Others depend entirely upon 
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the layout. In either case, the layout is based on given 
valve characteristics. : 

When something more than just a valve gear layout 
to meet certain valve events is required, 1.е., a design 
of a valve gear to meet certain operating conditions, 
the problem takes on an entirely different aspect. For 
the designer who has had a wealth of experience with 
all types of locomotives which are operating under all 
the many different conditions of service and has at 
hand actual indicator cards taken from the cylinders 
Operated by valve gears which he has designed, the 
problem of determining the valve events for the loco- 
motive under consideration is comparatively simple. 


Selecting the Valve Events 
Unfortunately, many who are called upon to design 


Walschaert valve gears, have not had this experience 
and consequently must refer to published Standard 
Valve Settings. Also, very little has been published 
to date regarding recommended valve settings for valve 
travels over 7 in., and even those published recom- 
mend events for standard locomotives operating under 
average conditions. Therefore, in order that the de- 
signer may determine the proper valve events to be 
provided for in the design of the locomotive he has 
under consideration, the following method is suggested. 
Instead of arbitrarily selecting the valve travel, lap, 
lead and exhaust lap (or clearance), it is recommended 
that only the following be selected: 

Valve Travel—From 8-in. to 814-іп. travel is about 
the practical limit of the Walschaert gear. The 8-in. 


travel will give good results for passenger locomotives, 
while the 814-in. travel may be used for freight loco- 
motives, providing the general proportions of the loco- 
motive are such that the limiting angles of swing and 
limiting proportions of levers are not exceeded. In 
that case, it may be necessary to drop back to 8%-in. 
travel or even to 8-in. In either case, with a valve 
travel of from 8 in. to 81 in., the longest steam lap 
possible will be obtained for the class of service under 
consideration. 

Cutoff—Since too late maximum cutoffs in full gear 
intensify the problem of getting rid of the steam prop- 
erly—especially in passenger locomotives—and lessen 
the economy of the performance, there is little object 
in holding to the mistaken idea of the necessity of 
real long cutoffs. A cutoff of 85 per cent is sufficient 
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to produce the rated tractive force of the locomotive 
and need not be exceeded. However, if the weight 
of the locomotive will be sufficient to maintain a liberal 
factor of adhesion and it is desired to favor the start- 
ing power at the expense of a trifle less economy, the 
maximum cutoff in full gear for freight locomotives, 
which will be required to start heavy trains frequently, 
may be set at 88 per cent. 

Lead—The lead, which is only the width of port open- 
ing at the beginning of the stroke, is, contrary to the 
general impression, of no great importance except that 
it, in combination with the valve travel and lap, con- 
tributes to the port opening at short cutoffs. The 
longer leads produce greater port openings and there- 
fore the longest lead is given to passenger. locomotives, 
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in order that the greater port openings at the short 
cutoffs will be available for producing the horsepower 
necessary to propel the locomotive at the higher speeds. 
The standard leads are as follows: 


Lead Service 
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With these important events decided upon, viz., the 
valve travel, maximum cutoff in full gear and the lead, 
the lap, equivalent eccentricity and pre-admission can 
es determined by laying out a Zeuner diagram as in 

ig. 1. 

Steam Lap—Contrary to the general opinion, the 
steam lap is of no greater importance than the other 
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Selecting the Exhaust Events 


The selection of the proper exhaust events is equally 
as important as that of determining the steam events. 
While it is true that with the piston valve and the 
Walschaert gear there is a fixed relation between all 
the events, throughout the full range of cutoffs under 
any given set of conditions, it is possible to determine 
at what point in the stroke the compression should be 
set to approach, as nearly as possible, the theoretically 
perfect cycle of events. This point, however, should 
be selected as a means of determining the proper ex- 
haust lap (or clearance), rather than as the result of 
selecting an exhaust lap (or clearance). 

Prof. Stumpf has developed a method, which may be 
plotted graphically or calculated from the formula given, 
20 22 
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steam events. For a given valve travel, lead and maxi- 
mum cutoff, the lap can be but one width. The lap 
does have a direct influence on the amount of port 
opening, which is of great importance, but any increase 
in lap can only be accomplished by either shortening 
the maxium cutoff, shortening the lead or increasing the 
travel. 

Pre-admission—Like the cutoff, pre-admission is the 
effect of the travel, lap and lead. At full gear the 
pre-admission is unimportant providing the lead is cor- 
rect and at the short cutoffs the pre-admission increases 
proportionately. 

Lap Plus Lead—In the Zeuner diagram the lap plus 
lead represents the motion derived from the combination 
lever alone. 

Equivalent Eccentricity—In the Zeuner diagram the 
equivalent eccentricity represents the motion derived 
from the link alone. 
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for selecting the point of compression, based upon such 
characteristics as cylinder volume, clearance volume, 
working pressure and back pressure. This method was 
the result of a study of the losses due to excessive cyl- 
inder clearance volumes, particularly with reference to 
the Unaflow cylinder. However, the same principles 
are involved in the study of the losses due to excessive 
cylinder clearance volumes in the multi-flow cylinder. 
Unquestionably, any method that will aid correctly in 
the selection of the proper point of compression for 
the Unaflow cylinder will apply equally as well to the 
multi-flow locomotive cylinder. 

A study of actual indicator cards taken, at or near 
running cutoff, from locomotives which are known to 
operate smoothly and economically, will, when checked 
by this method, be found to hold surprisingly close to 
the proper point of compression thus found. 

Running Cutoffs—Since, as stated above, there is 
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a fixed relation between the steam and exhaust events as 
produced by the piston valve and the Walschaert gear, 
and which cannot be altered for the different cutoffs, 
the proper point of compression should be determined at 
running cutoff. Some variation is to be expected at 
full gear but we are concerned most with the economical 
performance of the locomotive at the cutoff at which 
it is used most for the longest periods of time and, 
therefore, our next concern is to determine the running 
cutoff for the locomotive under consideration. Briefly, 
we may be guided by the following running cutoffs for 


locomotives in the classes of service shown: 
Cutoff Service 
Кр б. ЖКУ ҮГҮТҮ Fast passenger 
25 per cent ... Passenger 
33 per cent . . Fast freight 
50 per cent ... Freight 
66 per cent ... Switching 


Determining the Proper Point of Compression 


Having selected the running cutoff, the proper point 
of compression may be found by either the graphical 
method shown in Fig. 2 or by use of the formula ac- 
companying it. 


Determining Release and Exhaust Lap 
(or Clearance) 


With the maximum valve travel, lead, and lap as 
found in Fig. 1, this Zeuner diagram, Fig. 3, can be 
constructed for 25 per cent (running) cutoff. By lay- 
ing off the point of compression as found in Fig. 2 and 
completing the diagram, the point of release and the 
exhaust ы Жеб (as occurs in the example shown) can 
be determined. 


Theoretical Indicator Card 


With the exhaust clearance as found in Fig. 3, the 
completed Zeuner diagram and theoretical indicator card 
can then be drawn as in Fig. 4. 


Theoretical Valve Ellipse 


Before calculating the actual lever proportions nec- 
essary to produce the desired valve events, the char- 
acteristics obtained by the Zeuner diagram may be used 
to construct theoretical valve ellipses, as well as theoret- 
ical indicator cards. Since the valve ellipse represents 
the combined effect of the motion produced by the com- 
bination lever and link, it is necessary to analyse first 
the motion produced by each, separately, and then com- 
bine them to produce the valve ellipse. Referring again 
to Fig. 1, the lap plus lead represents the motion pro- 
duced by the combination lever alone and the equiva- 
lent eccentricity represents the motion produced by the 
link alone. The valve travel is a combination of these 
two motions. 

It is advisable to lay out a valve ellipse blank to the 
same scale as that usually used in connection with a 
valve gear model. As in Fig. 5, line A-A will repre- 
sent the motion produced by the combination lever 
alone. In order to plot the motion produced by the link 
alone, an ellipse may be constructed geometrically, us- 
ing the stroke of the piston as the major axis and the 
equivalent eccentricity as the semi-minor axis. 

By combining the motions represented in Fig. 5, as 
A-A and the ellipse, the combined ellipse constructed 
about axis A-A, as in Fig. 6, will represent the theo- 
retical valve ellipse. While this theoretical valve ellipse 
will not be exactly as would be taken from a valve 
gear model, it will be just as accurate to use for com- 
paring the valve performance of one locomotive with 
another as the theoretical indicator card is for compar- 
ing the cylinder performance of one locomotive with 
anotHer. By the same method as just described and with 
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the equivalent eccentricity at running cutoff as found 
in Fig. 3, the theoretical valve ellipse for running cutoff 
may be plotted. 

(To be continued) 


Metlvane Blind 
For Passenger Cars 


An aluminum-slat blind, recently placed on the market 
by H. B. Dodge & Company, Chicago, is designed 
especially for use in railway passenger cars. It is sim- 
ilar in principle to the popular Venetian blind success- 
fully used in homes and offices. It is attractive in 
appearance and noise-proof in construction. 

Doubtless the most important feature of the Metlvane 
Blind, as it is called, is its control of light. By shutting 
out direct rays, it eliminates shadows and contrasts and 
distributes a soft, uniform light throughout the entire 
car. With the slats tilted at the proper angle, a pas- 
senger may sit with complete comfort in any seat and 
enjoy a relatively unobstructed view outside. Likewise 


the blind provides complete privacy without shutting off 
the exterior view. 

Beauty is merged with utility in the blind design. The 
horizontal aluminum slats preserve a streamline effect on 
both the interior and exterior of the car. 


Satin-finish 


Metlvane blind operated by two small disc-type handles at the top 


aluminum frames can be readily made an important ele- 
ment of the interior decorative treatment. Though dis- 
tinctly modern in appearance, the blind fits well into any 
scheme of decoration. 

Mechanically, the Metlvane Blind is a single unit built 
into a solid frame of extruded aluminum, which may be 
easily removed and replaced. All mechanism is con- 
cealed, and there are no apertures of any kind in the 
slats (as in the ordinary Venetian blind) to admit sun 
rays. The slats are constructed of an aluminum or stain- 
less-steel covering over a thin strip of wood, which 
eliminates metallic ring. The slat ends are insulated 
with cast rubber capping to prevent rattle and vibration. 
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Even when the slats are tightly closed and set together, 
no noise from them is detectable in a train moving at any 
speed. 

Two types of the blind are now being developed, each 
of which may be easily operated without effort or in- 
convenience. The first of these, illustrated, is operated 
by means of two small, revolving, disk-type handles built 
into the top fascia. One of the handles regulates the tilt 
of the slat, while the other controls the raising and lower- 
ing of the entire blind. A generous ratio of mechanical 
advantage assures easy operation in a minimum of time. 

In the second type, not illustrated, raising and lower- 
ing of the slats in the side grooves is accomplished 
by means of a counterbalanced, self-locking bottom 
bar. By grasping the bottom bar, a passenger may 
readily raise or lower the blind to locked positions when 
up or down, which are really the only two correct posi- 
tions to give maximum efficiency. The tilting device in 
this type consists of two small cords projecting from the 
side of the frame, at the fingertips of the passenger. 
Both types are of a simple, practical design which keeps 
original and upkeep cost at a minimum. 

In cars, fitted with the customary type of window 
shades, the pocket of heated air present between the 
window pane and the drawn shade serves as a heat 
reservoir, detrimental to the comfort of passengers, even 
in air-conditioned cars, since this air cannot escape and 
be mixed with the treated air. The small spaces between 
slats in the new blind eliminate this closed pocket. 


What Would You 
Have Done? 


We have had a number of reactions in recent months to 
the little enginehouse drama which was presented in the 
Railway Mechanical Engineer of October, 1935, page 
423. The S. M. P. took rather summary action in deal- 
ing with an infraction of the rules on the part of Bill 
Jones, the roundhouse foreman. A better handling of 
the case was suggested in our December number, page 
517. Another communication was published in the Feb- 
ruary number, page 64. 

Without understanding that more than one of their 
number had been asked to take over the assignment, 
several apprentices of the Grand Trunk Western at 
Battle Creek, Mich., were asked by the apprentice in- 
structor to tell in writing what they would have done, 
had they been the S. M. P. Their reactions follow and 
speak highly for the discernment of these young men. 

"Considering the good record of the workman and his 
ability, also the circumstances regarding the work at that 
time, I believe that the foreman used the best judgment 
in doing as he did. He was considering his responsibility 
in getting the engine out, since he realized there would 
be no excuse if he failed to have it ready for service. 

` After hearing the explanation I would reinstate the fore- 
man, after censuring him and the workman mentioned." 
—Walter V enn. 

“I believe in all sincerity that the S. M. P. in this case 
acted impulsively without taking into consideration the 
foreman's past record. I would have asked for all par- 
ticulars before drawing conclusions. The foreman had 
many merits, among them truthfulness and a desire to 
do his work well, as well as experience. It seems his 
only fault was an infraction of rules when he knew of 
no other means in order to accomplish his work. There- 
fore, I believe that a reprimand and not demotion would 
have been just punishment."—Johnny Bond. 
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“The circumstances of the case, as outlined in Scene 
III, seem to me to exonerate Bill Jones completely. His 
actions were those of any truly good foreman under the 
circumstances.. He did not approve of the air-brake re- 
pairman’s conduct, but he was sufficiently broadminded 
to realize that all humans must have their shortcomings 
and that the man’s previous good record deserved some 
consideration. The man’s services were necessary to 
carry out the superintendent’s own instructions and a 
little common sense on the part of Bill Jones was the 
means of saving revenue, reputation and temper. 

“The superintendent was plainly prejudicial in his 
condemnation of Bill Jones. He was determined to 
stamp out what he felt was a terrible condition, and all 
without endeavoring to understand the true situation. 
The day of ‘tough guy’ executives is gone. The man 
with the patience, courage and reasoning to be a leader, 
rather than a driver, is the man of true executive ability. 

"Tn conclusion, let me say that had I been the S. M. P. 
I should certainly have fully apologized to Bill Jones 
for my hasty action and requested that he continue his 
duties as roundhouse foreman. Then, along with an 
honest effort to help him find a reasonable source ої 
pride and pleasure in his position, I should have resolved 
to make myself a better, more understanding and less 
intimidating executive.”—Ernest Nightingale. 


Largest Chrome-Plated 
Locomotive Main Rod 


The chrome-plated, heat-treated, alloy-steel locomotive 
main rod, illustrated, is one of a set consisting of two 
12-ft. main rods and four 9-ft. side rods designed and 
built by the Timken Roller Bearing Company for use 
with their bearings on heavy duty, high speed steam 
passenger locomotives. Weighing only 510 1b., the rod 
shown represents a substantial saving in weight as com- 
pared with standard construction, contributing materially 
to the increase in speed and reduction in hammer blow 
of these modern locomotives. 

Comprising the largest chrome-plating job ever accom- 
plished as a single operation, these main and side rods 
required the construction of a specially designed chrome 
plating tank 17 ft. long by 3 ft. deep and 3 ft. wide at 
the Timken plant. Current is supplied by a Timken- 
equipped generator-set, capable of supplying 6,500 amps. 
at 6 volts. 

Special provision has been made in this new Timken 
chrome plating installation to control both the tempera- 
ture of the piece and the bath to assure the uniform, 


Chromium-plated main rod designed for heavy service, weighing 
only 510 Ib. 
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dense coating required to withstand the severe condi- 
tions to which locomotive parts are exposed. 

A. 7 V4-hp. exhaust system, capable of handling 12,000 
cu. ft. of air per min., was installed in connection with 
this new tank and duplicated for the other tanks to 
eliminate the possibility of danger írom the fumes. 
Provision is made in this installation to salvage chromic 
acid from the fumes by washing them as they pass 
through the exhaust system. 


Clinchífield 
Rail Lubricator 


After several years of experimentation and road service 
tests, a rail lubricator has been developed on the Clinch- 
field which seems to give highly satisfactory results. The 
device, which is applied to the rear truck of a locomotive 
tender, is operated over the Clinchfield line twice a day, 
once in each direction, thus oiling the tracks twice a day. 
Of the 276 miles of line, there are 118 miles of curves, 
85 of which vary between 3 deg. and 14 deg. The oil 
consumption is 6% gal. per mile of curves per month, 
and the cost is $0.94 per mile of curves per month. It 
is estimated that at least $30,000 a year is saved in the 
renewal of curve-worn rail alone. No attempt has been 
made to calculate the saving in flange-wear of wheels, but 
it is felt that the lubrication of rails on curves has caused 
a considerable decrease in flange wear as well as a de- 
crease in number of derailments. 

This device, as shown in the drawing, comprises an oil 
drum and pipes located under and fastened to the center 
sills, ahead of the rear truck of the locomotive tender. 
The drum is an ordinary metal oil barrel of about 50 gal. 
capacity. The oil is fed through pipes to nozzles located 
near the level of the top of the rail and directed at the 
inside of the rail head. A steam connection is also 
made at the nozzles. Near the nozzles are located self- 
closing spring valves in the oil line, arranged with chain 
connections so that when the truck swivels on a curve, 


u 


Train Steam Line 


the valve to the outside rail is opened and the steam jet 
deposits the oil on the rail. The nozzles and valves are 
fastened to the truck, and hose connections or flexible 
joints are applied in the steam and oil pipes to provide 
flexibility. 

The present device is a gradual development from an 
earlier application which consisted of a drum of oil on 
top of a tender and valves manually operated by a sec- 
tion man located in a monkey box on the tank. So far as 
is known, the device is not patented. 

The oil used in this rail lubricator consists of a heavy 
viscous oil thinned to the desired consistency. The suc- 
cessful operation of the device requires the sympathetic 
attention of both road and shop employees to see that the 
nozzles are kept in proper adjustment and condition. 

The steam flow to the nozzle is controlled manually. 
The valves in the steam line are set to give the desired 
amount of steam and the steam blows continuously 
whether any oil is flowing or not. The spring valves, 
which cause the oil to flow when the truck swivels, are 
closed on tangents, opened a small amount on light 
curves, and opened wider on heavy curves. It is neces- 
sary to maintain a close adjustment of the nozzles to 
prevent an undue amount of oil being deposited on top 
of the rail. An inspection is made at the end of each 
trip, and if, as sometimes occurs, the oil gets on top of 
the rail, sanding is necessary to prevent driving wheels 
slipping. 

The present device has been changed somewhat from 
that shown in the drawing by replacing the oil hose with. 
а ¥%-in. pipe enclosed in a larger pipe to which side pipe 
connections have been welded. Steam to the nozzles is 
passed through the outside pipe thus forming a steam 
jacket for the inner oil pipe. With this arrangement, 
and the steam jet blowing all of the time, no trouble is 
experienced in using the device in sub-zero weather. As 
a further means of assuring reliable operation, a tee, 
located at the junction of the steam and oil lines, is 
equipped with a small nozzle forming a steam jet on 
the inside of the tee which provides a syphon action to 
assist the uniform flow of the oil when the spring valves 
are open, 
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EDITORIALS 


Survival 
Of the Fittest 


The machine age brought with it tremendous benefits 
but many difficult and preplexing problems. For one 
thing, it made possible the steam locomotive and the 
railroads. As a result, this vast continent with its 
almost unlimited natural resources, was opened up for 
development. The coming of the mass production era 
early in the present century and the more intensive 
applications of science and machinery to aggriculture, 
resulted in much higher standards of living and in- 
tensified the shifting of populations. 

Progress in the development of our material re- 
sources has been further speeded up by the tendency 
in more recent years to intensify scientific research in 
almost every field of human endeavor. As a result 
we have seen the introduction of many new and novel 
products and the building up of a variety of new 
industries. Even the depression through which we 
have passed could not stop this tendency. One might 
have assumed that at such a time markets could be 


found for only the necessities of life. It is significant, 


however, that new products which cater to our com- 
fort and convenience, and which in no sense are neces- 
sities, were introduced and successfully sold because 
of their novelty and the use of up-to-date merchandis- 
ing methods in promoting their sale. 

Most, if not all, of these new products and new in- 
dustries come into direct competition with older es- 
tablished products and organizations. In the railroad 
field, for instance, we have witnessed the rapid growth 
and active competition on the part of the highway and 
airway carriers. The older industries ordinarily have 
the benefit of a sound financial structure, a well- 
trained personnel, and a successful background. On 
the other hand, the newer industries recruit their 
forces largely from among the younger men and 
move forward in a fighting spirit with energy and 
confidence, unhampered by traditions or inhibitions 
which sometimes exert a controlling influence in the 
older organizations. 

In the field of transportation, the highway bus and 
truck and the aviation interests have been headed up 
by comparatively young men, with new ideas, up-to- 
date technical training and an understanding of the 
best merchandising practices. With more or less of 
a clean slate and open minds, and with little, if any, 
public regulation until recently, they have cut deeply 
into the railroad business. It was, of course, easier 
to do this than it would have been in the industrial 
field, because the railroads have been so closely regu- 
lated and controlled in all of their activities. 

Moreover, the newer forms of transportation have 
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been aided by government in the provision of high- 
ways and airways, whereas the railroads have had not 
only to provide expensive rights-of-way, but have 
had to pay heavy taxes on their valuation, these taxes 
going not to the promotion of transportation, but to 
help finance government. Fortunately, the Congress 
and the various state legislatures are awakening to 
the unfairness of allowing unregulated competitors 
to fight the railroads, which are so securely tied down 
by all sorts of regulation—federal, state and municipal. 

In speaking at the Ninteenth Annual Conference on 
Industrial Relations at Silver Bay, N. Y., on current 
industrial problems arising out of transition from de- 
pression to prosperity conditions, Prof. Erwin H. 
Schell, head of the department of business and en- 
gineering administration of the Massachusetts Insti- 
tute of Technology, emphasized the fact that the older 
industries must be keen to recognize and organize to 
meet competition from the newer industries, with their 
youthful personnel and energy. How is this to be 
done in the case of the railroads? 

Obviously, the task must be approached from sev- 
eral angles. For one thing, every possible effort must 
be made to inform the public as to the facts about 
the railroads and their competitors, in order that they 
may all be treated alike, so far as regulation is con- 
cerned, and that no form of transportation shall be 
unfairly handicapped, as compared to the others. This 
is a matter that has received much consideration in 
recent years. In many places the railroad workers 
have been instrumental in forming strong railway 
employees' and taxpayers' organizations; the Associa- 
tion of American Railroads has recently embarked 
upon an ambitious public relations program, which 
promises to be effective in giving the general public 
a better understanding of the services which can be 
rendered by the railroads and of their problems and 
needs. These efforts are in the right direction and 
should receive the support and backing of every rail- 
road employee, since it is directly to their interest, as 
well as that of the general public, to remove handi- 
caps from the railroads and have them restored to 
prosperity. 

In the next place, if this new competition is to be 
successfully met, the railroad managements must face 
the challenge with determination and make every eí- 
fort to modernize the facilities and equipment, in or- 
der to provide the very best type of service, at costs 
low enough to be attractive to the public. This is no 
simple task, particularly at times when business is 
bad. In spite of difficulties, however, it is noteworthy 
that during the worst part of the depression the rail- 
roads started the movement to air condition their pas- 
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senger cars and to introduce the light, high-speed pas- 
senger trains. The very fact that the railroads had 
the nerve to undertake innovations of this kind under 
such conditions has made a most favorable impression 
on the public at large, and today they stand much 
higher in public estimation than they have for many 
years, 

Passenger and freight services have been speeded 
up. Judging from the expressions from various ele- 
ments of the traveling public, there is a need in many 
places for more frequent service. It would appear 
that the railroads have gone too far in cutting down 
some of their services and that there are possibilities 
of operating light, high-speed equipment at frequent 
intervals, which will help to regain business which has 
been lost to the private and common carrier automo- 
bile. 

Improved schedules of this sort, however, will not 
be nearly as effective as they might be, unless railroad 
employees take a lesson from the highway and airway 
employees and render a larger degree of courtesy to 
the traveling public. One constantly is confronted 
with criticisms of grouchy railroad employees, in com- 


parison to the courtesy and aggressively helpful atti- 


tude of the men who operate highway vehicles or the 
airplane services. If railroad employees would show 
the same interest in the traveling public and extend 
the same courtesies as the employees of these newer 
forms of transportation, a large amount of business 
would quickly return to the rails, and this applies to 
both passenger and freight services. 

The mechanical department employee, who does not 
come in direct contact with the traveling public, can- 
not escape the fact that there are ways in which he 
can exert a helpful influence in improving conditions 
and lowering the costs of maintenance. Officers, su- 
pervisors and employees have grown old in the service 
and possibly have fallen into ruts. Have they kept 
abreast of developments, so that they can match the 
efforts of the younger group in the newer forms of 
transportation? Are they awake to the up-to-date im- 
provements and operation of machinery and facilities, 
and are they keen to take advantage of new ideas? 
The art of supervision has become more or less of a 
science. It is true that nothing can replace common 
sense and the right sort of personality on the part of 
the supervisor, and yet there are ways of dealing with 
their associates and the workers that may be much 
more productive of results than those they are now 
using. 

Are proper efforts being made to see that the older 
workers in the organization are carefully coached and 
trained so that they can handle the new equipment and 
tools properly and can improve their abilities and skills 
to meet present day demands? Railroad mechanical 
department officers have not thought over-much of 
training, even of apprentices, but many industries to- 
day are awakening to the fact that they have a re- 
sponsibility for the continuous training of the workers 
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throughout their service life. What is being done in 
your department in this respect? 

The best young men should be recruited into the 
organization as rapidly as conditions will permit. This 
will help to average down the age of the organization 
and, if rightly selected and trained, these young men 
can be a large factor in improving the efficiency of 
operation in the years to come. Shall we be content 
with just ordinary, old-fashioned methods of recruit- 
ing and training apprentices, or shall we take advantage 
of the best thought and experience and develop ap- 
prentice training systems that will be most effective? 
It is significant that the railroads in the early part of 
the century, when the Santa Fe and the New York 
Central started their apprentice systems, were leaders 
in this respect in the entire industrial field. Can the 
same thing be said today? 

If we are to meet successfully the new competi- 
tions, we must keep our organizations wide-awake and 
alert to take advantage of every factor that will help 
to improve the efficiency and economy of operation. 
Are we doing so? 


Utilize the Experience 
Of Tool Makers 


Not only is the machine equipment in many railway 
shops generally old and inadequate for the handling of 
work on a modern production basis, but some of the 
newer machines recently installed are limited in pro- 
ductive capacity by the failure to provide modern cut- 
ting tools, and particularly the necessary instructions 
regarding how to care for, grind, set up and operate 
these tools for the best results. In all of these partic- 
ulars, railroad shop men will be well repaid in taking 
the trouble to familiarize themselves with the best prac- 
tices in other railroad shops and also in industrial ma- 
chine shops having extensive specialized experience. 
This is particularly important since the advent and 
more general use of new metals in locomotive and car 
construction, including alloy steels, aluminum alloys 
and other special metals. Each of these materials 
brings its specific problems in satisfactory machining. 
Take, for example, the drilling and tapping of Alle- 
ghany steel and Monel metal. Great trouble has been 
experienced in performing these operations with what 
might be termed standard speeds. With drills ground 
with the standard commercial point, constant jimmying, 
jamming and breaking of the drill lips occurs and it 
has been found necessary to flatten the drill point, de- 
crease the speed about 50 per cent below that generally 
used and complete the hole drilled without stopping. 
Important questions regarding the size and type of 
cutting tool to use are constantly pressing for authori- 
tative answer, as, for example, when to use formed 
vs. profile milling cutters, how to determine the rake 
and spiral necessary for the best cutter performance, 
when to use inserted blade or solid cutters, how to 
decide on hobbing vs. milling gear teeth, how to specify 
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the cutting feeds, speeds, lubricants and method of 
lubricant application which will produce the best re- 
sults. Reaming holes for taper pins is another job 
which introduces complications unless reamers are pro- 
vided having the correct general characteristics for each 
different type of job. Questions of how much power 
to provide and what machine adjustments can be made 
to prevent tool chatter are fundamental. 

Too much stress cannot be laid on the importance 
of buying quality high-speed cutting tools, designed 
for their particular work, and then seeing that these 
tools are suitably cared for and properly ground for 
the different metals being cut. Most small tool manu- 
facturers issue more or less comprehensive instructions 
regarding cutting feeds, speeds, etc., to be used with 
their tools in different materials. In the case of at 
least one manufacturer, this educational work is supple- 
mented by the issuance from time to time of up-to-the- 
minute data sheets to be inserted in a loose-leaf en- 
gineering bulletin which represents years of experience 
and research in practically every phase of work that 
high-speed tools are called upon to perform. In addi- 
tion, this company maintains an engineering inspection 
force qualified to analyze either ordinary or unusual 
machine-shop operations and offer valuable suggestions 
on improving work or increasing production. 

One fact is quite evident. With the volume of ma- 
chine-shop work now confronting railways in their ef- 
fort to catch up on deferred maintenance of both cars 
and locomotives, no source of authoritative information 
and help in bringing small cutting tool equipment in 
tailway shops up to standard should be overlooked. 
The extensive experience of the ablest tool experts of 
both the railways and the small tool manufacturers 
should be fully capitalized. 


Familiarity 
Breeds Contempt 


‘The well-known expression “Familiarity breeds con- 
tempt" is never truer than when applied to everyday 
operations in railway locomotive and car shops where, 
in the performance of many specific jobs, a certain 
element of danger exists unless unremitting care is 
taken to avoid it. 

The article in the July Railway Mechanical Engineer 
pertaining to shop safety signs drew an interesting 
-comment from a superintendent of motive power who 
says that the question of safety signs can be greatly 
-verdone and that one or two signs, posted in а con- 
spicuous place and changed frequently, seem to give 
better results. Moreover, the practice of having ten- 
-minute safety meetings each Monday morning, at which 
‘the local shop or terminal supervisors review the per- 
formance for the past week and possibly describe in 
some detail the conditions leading up to specific acci- 
dents, has tended to revive and maintain interest in 
the important subject of safety. 

The fact that long experience with repetitive opera- 
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tions involving some degree of danger may have a 
tendency to make shop men indifferent or careless was 
also referred to by this superintendent of motive power 
who writes as follows: "Some time ago, I made an 
analysis of our injuries according to the length of 
service of the employees and found that practically all 
of the injuries occurring were with employees of seven 
or more years' experience, indicating that, as the men 
become more accustomed to their work, they are in- 
clined to be careless in handling it, and in my talk at 
various terminals on our railroad I have stressed that 
very point." 

This statement illustrates only one of the many prob- 
lems which aggressive safety committees at individual 
shops and terminals must keep constantly in mind and 
stress everlastingly if the desired results in accident 
prevention are to be obtained. 


NEW BOOKS 


AXLEBOXES AND RELATED Parts, Their Maintenance 
on Locomotives, Carriages and Wagons. By R. E. 
Brinkworth, A. M. I. Loco. E. Published by The 
Locomotive Publishing Co., Ltd., 3 Amen Corner, 
London, E. C. 4. 80 pages, 81% in. by 11 in. Paper 
bound. Price, $1.50. 

This booklet, illustrated with drawings and sketches. 

sets forth the types of journal bearings, methods of 

spring suspension and wheels used on British locomo- 
tives and rolling stock. Its interest to the American 
reader lies in the extensive detail in which it goes into 
the performance and methods of service and main- 
tenance of these parts according to British practice. 
Many details of construction and methods of lubrica- 
tion which are foreign to American practice will be 
observed. There are seventeen chapters and an ap- 
pendix. These deal with questions of lubrication and 
the treatment of hot boxes on the road, as well as 
the maintenance methods of dealing with each part. 


HonsEPOWER ОЕ Locomotives—Its Calculation and 
Measurement, By E. L. Diamond. Published by the 
Railway Gazette, 33 Tothill street, Westminster, 
S.W.1, London, England. 24 pages, 9 in. by 12 in. ; 
paper binding. Price 2s. 6d. 

This pamphlet is a reprint of a series of seven articles 

which appeared in the Railway Gazette in 1935. Start- 

ing with the early tests and deductions made by D. K. 

Clark, the author then takes up the work done by 

Prof. Goss, Von Borries and various investigators in 

America, England, Germany, France and other Euro- 

pean countries. As test plant and road test data are 

the bases of our knowledge of locomotive horsepower 

—indicated, at rim of drivers and drawbar—consider- 

ation is given to such tests as those made by the Penn- 

sylvania railroad and by other roads in Europe. In 
fact, the entire subject of locomotive testing is re- 
viewed although somewhat briefly. The important 
formulas proposed by Cole and others are given, in- 
cluding the more recent formulas of Kiesel and Lipetz. 
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THE READER’S PAGE 


Hiring and 
Firing Men 


To THE EDITOR: 

On page 255 of the June issue of the Railway Mechan- 
ical Engineer, under the heading of “Firing Men,” you 
publish a statement presumably written by a railroad 
official, reproducing a conversation with an applicant 
for employment. 

I know the system of arbitrarily firing a man without 
a hearing still exists, but I still believe that each year 
there is an increase in the number of executives who 
are not too busy to give a discharged employee a hearing. 
If an official buys a piece of equipment or a machine 
and it does not come up to specifications, he will, in his 
report, elaborate on specific parts that are defective or 
inadequate; if the same official was compelled to give a 
similar report on the failure of his discharged employees 
and the discharged employees had the same opportunity 
as the machine or equipment builder to analyze the 
report, there would probably be fewer discharges. 

The writer of “Firing Men” does not go far enough; 
there is a system in vogue at a goodly number of factories, 
also railroad shops, of hiring new men from the office. 
Foremen have often been called the key men of industry, 
and they are proverbially a good-natured bunch and are 
broad shouldered enough to take it going and coming. 
But it is always a puzzle to me how any office man or 
official can know just what kind of a man is best fitted 
for the particular work required. Who is the first to 
receive criticism when production slackens? Who knows 
first which man is unfitted for the job he is on? 

Different jobs require different standards of physique 
and mental qualifications and it is usually up to the 
foreman to get 100 per cent production without a bal- 
anced staff, owing to a faulty system of hiring. I have 
seen 250-lb. men hired to run a small shop gasoline 
truck and 120-Ib. men for blacksmiths’ helpers. 

Is it any wonder that the foreman occasionally gets 
out of hand and fires one of these misfits? 

While I entirely agree with the writer of “Firing 
Men” in his system of personally interviewing every 
man fired, let him go one step further and allow his 
foreman to pass on every man hired, and I am convinced 
that his percentage of discharged employees would be 
still lower. 

FOREMAN. 


What a Car Foreman Is 


To THE EDITOR: 

Here is an answer to the question, “What Is a Car 
Foreman?,” which appeared among the Gleanings on 
page 313 of your July issue. (No doubt the writer of 
the paragraph is a car knocker, and perhaps it is not 
only cars that he knocks.) 

Years ago, as I sat on a station plattorm, with a long 
freight train passing, I could hear one car approaching. 
It sounded as if there was a squealing hot box some- 
where. Knowing that the train was made up only a few 
miles away, a hot box did not seem possible. As the 
car approached I managed to look under it and noticed 
that the flanges of the rear truck appeared to be trying 
to mount to the top of the rail. I raced ahead two or 
three cars and climbed up between them; by waving and 
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shouting I attracted the attention of several other em- 
ployees. They got the attention of the tower and the 
train was stopped. 

A fast passenger train was due and after it had 
passed, the freight car was inspected. Nobody could see 
anything wrong with it, except one man, and he ordered 
the car out. As it was passing over a cross-over it 
toppled over onto the very rail that the passenger train 
had passed over only a few minutes before, blocking the 
tracks. All I want to say is, that the man who knew 
enough to cut the car out was a car foreman. 

OBSERVER. 


What Is a Car Foreman? 


To THE EDITOR: 

Referring to the item on the Gleanings page of your 
July issue, entitled, “What Is a Car Foreman?” 

I became a car foreman in 1914, so that my experience 
in this department covers a period of 22 years. It is too 
bad that some of our shop foremen are not given an 
opportunity to come into more intimate contact with the 
outside car foremen. It would greatly enlighten them 
as to the duties, responsibilities and other trials which 
are an everyday occurrence in the life of the car foreman. 

What are the car foreman’s duties? He should have 
a thorough knowledge of car work. He should be able 
to handle mechanics and, if necessary, instruct them in 
the work which they are called upon to perform. He | 
should be able to train young men to be good mechanics, 
imparting to them knowledge he has gained from actual 
work and experience. He must keep well posted on 
supervision, as well as on the short cuts in his work. 

When a car or coach leaves the shop and is placed in 
service it becomes the responsibility of the car foreman 
and remains his responsibility until it ends up in the dis- 
mantling grave yard. Railroads may provide fine road- 
beds, splendid motive power, high-class and expensive 
equipment, but it is the contents of the freight cars and 
the passengers in the coaches and other passenger equip- 
ment which bring in the revenues. The car foreman 
must keep the cars moving, whether it be a crack express 
train or the high-powered manifest. He and his helpers 
must be on the job, whether the weather be 40 below 
zero or 110 in the shade, rain or shine. 

Mr. Backshop Foreman can sit in his comfortable 
home and enjoy everything that the railroad brings to 
his door. When he takes a trip over the railroad and 
rests comfortably in a Pullman sleeper, he will if he 
listens, hear the box covers being opened and closed, the 
tapping of the hammer on the wheels and the testing of 
the air brakes. The car foreman and his men are out 
there on the job, night and day, seeing that everything 
is O.K. and that the train gets to its destination safely. 

The signing of the time cards by the car foreman is a 
very small item in his daily routine, but it gives him 
little time for relaxation, and “Goodness only knows" 
that is something he needs, especially when he has acted 
as a buffer or punching bag for the various officials, 
from the general superintendent down. His shoulders 
must be broad and strong to carry the many complaints 
that come from the A.A.R. inspectors, the head office 
time keeper, I.C.C. inspectors, the safety engineer, etc., 
and hard as he tries he cannot seem to satisfy them all. 

Can FOREMAN. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Car Shortage Threatened 


Your basic thought in the page of your August issue, entitled, 
The Editor’s Desk, is absolutely sound. It is my feeling that if 
it had not been for the drought there would have been an actual 
car shortage this fall. The railroads are certainly working very 
close to the line in connection with available car equipment. 


New Machine Tools Needed 


In the article on the Reading Locomotive Shop in your June 
issue, page 233, Table 1 shows the average age of machines re- 
tired to have been 34.8 years. The facts speak for themselves 
and bring us again to the point of looking up to the automobile 
industry which has always been ready to consider new machine 
tool equipment which can produce even a fraction of a second 
faster than they are now doing. 


Railroad Worker Lucky 


The railroad worker knows that our business has suffered se- 
verely throughout the depression, but any thoughtful, fairminded 
man is bound to admit that this great business is continuing to 
pay a relatively higher standard of wages than is being paid in 
industries in general for the same class of work. Make inquiries 
around town about wages and warking hours in any of the in- 
dustrial plants and the comparison will be calculated to make 
you think yourself lucky. 


The Grouch 


Recently I had a nice visit with the shop superintendent of a 
large industrial plant. We got to talking about the great changes 
in the relationships between management and men which are 
taking place in the more successful plants, This is what he 
told me: 

“I had a little run-in with Friend Wife a while ago in trying 
to tell her how she could improve upon her kitchen manage- 
ment. She got plenty sore and told me she had heard that I 
spent my time in the factory finding fault and looking for noth- 
ing but defects, shortcomings and other irregularities—that I 
was oblivious to things that might be well worth commending. 
She went on to say that in consequence of living in such a fault- 
finding atmosphere I was becoming a grouch at home, too. She 
suggested that I should get wise to myself or I would not have 
a friend left in the whole works. 

“Now the ‘heck’ of this was that to some extent she was quite 
right about seeing only the faults, because that is all I had been 
looking for, or was particularly interested in. 

“Well, I decided I would try looking for praiseworthy things 
and soon found something well worth special notice. I called 
the foreman of the department—he was not looking any too 
happy—and told him how pleased I was to note so and so. The 
poor fellow became so embarrassed that it affected me somewhat 
as well. To tell the truth, he almost fainted. So I passed on 
down through the shop. Stopping at a lathe I told the machin- 
ist that he was taking a nice cut and commented on how well his 
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tool was ground to peel off the metal in such a way. Then I 
went on to tell him how years ago I had run a big lathe. The 
reply was, ‘Gosh, Mr. ———, when you started over towards me 
I nearly dropped dead and wondered what I was doing wrong: 
I almost expected to get canned.’ 

“That was when I really did get wise to myself, and will you 
believe it, there is now a great difference both in the plant and 
in myself, and I feel like another man. There is also beginning 
to be noticeable a slight increase in our output. True, it is only 
about one and a half per cent thus far, but it is there and may 
become greater, but it took a scrap with my wife to produce it.” 


A Unique Photograph 


I am enclosing a photograph taken at night of one of our 
class A engines, No. 2600. It is different from the usual type, 
the front end being merely suggested by the headlight, which is 


This engine was ready at the 
time, to pull No. 3, one of our coach trains.—George W. McEI- 
hinny, machinist apprentice, Northern Pacific, St. Paul, Minn. 


dimmed, and the running lights. 


Who Was at Fault? 


With the improvement in business and readjustments which 
we have had to make in our shop supervision, it has been neces- 
sary to promote some of the younger men. Perhaps it is the 
management's fault, which means in this case the shop superin- 
tendent, that the following incident occurred. 

A young machinist was appointed to a minor supervisory posi- 
tion. Two weeks later the general foreman met him in the shop 
and commented on the fact that he had frequently noticed a 
certain one of his men in various places about the shop and ap- 
parently for no particular reason. He asked the young super- 
visor to look into it. That evening, after quitting time, the 
worker came to the general foreman and said: 

“I understand you think I spend considerable time loafing 
about the shop.” 

“What makes you think so?” asked the G. F. 

“My foreman told me so. He said that you had been after 
him about it and that I had better keep my eyes open or some- 
thing might happen. I wish you had told me yourself when 
you saw me where you thought I ought not to have been. I am 
always able to give a good account of myself and I think I could 
have satisfied you that I was not loafing.” 

Just who was to blame for this sort of thing happening? 
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With the 
Car Foremen and Inspectors 


Checking 
V-Belt Length 


A machine for checking the length and testing the 
strength of endless V-belts is shown in the illustration. 
Where two or more V-belts are used together, they must 
be of the same length and have an equal tension or one 
belt will carry all the load and wear out unduly fast. 
When one belt of a set breaks, a new set of belts is ap- 
plied and the serviceable old belts allowed to accumulate 
until a supply is collected. They are then matched in 
sets for length and stretched by use of the device shown. 
Excessive wear on the belt is determined by looking in 
a hole bored in the bottom pulley and noting how close 
the belt is to the bottom of V-groove. Belts that come 
to less than Ив in. of bottoming in the groove should be 
discarded. 

Belts tested with this device include the %-in., 214,- 
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Weight for stretching the belt under tension while measuring 


in. and 34-in. endless V-belts of axle-driven generators 
for car-lighting or air-conditioning equipment. The test- 
ing device is secured by brackets to any convenient wall 
in the car shop or inspection shed. The endless V-belt 
is applied over two pulleys, as shown, the belt length 
being indicated by graduations on the sliding scale. A 
horizontal hand-lever pivoted at A exerts a downward 
pull on the belt by means of a weight suspended at points 
B or C. The particular pivot-pin hole selected will de- 


Railway Mechanical Engineer 
SEPTEMBER, 1936 


pend upon the length of the belt being tested which, in 
the instance illustrated, is a 112-in. belt. A 50-Ib. weight 
is suspended from hole B for testing ?/45-in. section 
belts and at hole C for testing 34-in. section belts. A 
25-lb. weight is used in hole B while testing %4-in. sec- 
tion belts. 

In order to adjust the machine to measure the length 
of a belt, the weight is removed from the lever, the lever 
moved to the horizontal position and held in this position, 
with the lever-locking pin inserted through the holes in 
the lever and the 34-in. brass block behind the lever. 
The pivot pin can then be removed from the right-hand 
hole in the lever, and the sliding mechanism, of which 
the lower pulley is a part, can be moved to the proper 
position in the slot when the lever pivot pin can be in- 
serted. The lever-locking pin can then be removed and 
the lever raised up until the lever-locking pin can be 
inserted in one of the large holes in the lever and brass 
block, and a small hole in the channel iron. 

The next step is to apply the proper size weight in 
the proper hole in this lever; then place the belt to be 
measured in the pulleys. Relieve the weight on the lever- 
locking pin by slightly raising the lever, remove the lever- 
locking pin and gradually allow the lever and weight to 
lower until the full weight is on the belt. Then rotate 
the lower pulley by the handle about six times and note 
the length. Also, it must be noted whether or not the 
belt sets too low in the pulley grooves. This can be 
determined by observation through the slot cut in the 
bottom pulley when the slot is in the down position and 
the handle up. If it is a serviceable belt, a small white 
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Belts Bottom in Pulleys 


Arrangement of pulleys and weighted lever for testing V-belt lengths 
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can be attached showing its correct length, and per- 
mitting it to be later matched according to the length 
marked. 

In removing a belt from the machine, the lever should 
be raised and the lever-locking pin inserted in the three 
holes in the lever, brass block and channel iron, with the 
lever above the horizontal position. 

Each graduation on either side of zero on the sliding 
scale represents 18 in. belt length and each division on 
the fixed scale represents 1 in. length. No attempt to 
adjust the sliding mechanism should be made with the 
weight attached to the lever arm, or belts allowed to re- 
main in the machine under tension over night or at any 
other time than when it is actually desired to measure 
them. The weights should also be removed when the 
machine is not in use. 

Manufacturers furnish new belts in matched length 
sets, and if desired, a check can be made of this feature 
by measuring new belts in stock at the particular yards 
where these devices are located. 


Questions and Answers 
On the AB Brake 


30—Q.—W hat is the duty of the service graduating 
valve? A.—Opens and closes passage between: (1) 
auxiliary and emergency reservoirs with the slide valve 
in release position. (2) brake pipe and quick service 
volume with the slide valve in full release position. (3) 
auxiliary reservoir and brake cylinder with the slide 
valve in service position. 

31—Q.—What is the duty of the release insuring 
valve? A.—To insure return of the service piston to 
release position in case of excessive slide-valve friction, 
by exhausting auxiliary-reservoir pressure to the at- 
mosphere. 

32—Q.—What is the duty of the limiting valve? 
A.—To terminate secondary quick service when a pre- 
determined brake-cylinder pressure is developed. 

33—Q.—W hat is the duty of the back-flow check 
valve? A.—To prevent flow of brake-cylinder pressure 
into the brake pipe, such as during emergency, when that 
pressure is higher than the brake pipe. 

34—Q.—W hat is the duty of the duplex release valve? 
A.—To reduce (manually) auxiliary-reservoir pressure 
alone, or emergency-reservoir and auxiliary-reservoir 
pressures at the same time. 

35—Q.—What is the duty of the release and applica- 
tion by-pass check valve? А.—То by-pass brake-pipe 
air around the strainer in case of strainer restriction. 

36—Q.—What is the duty of the service-piston return 
spring? A.—To prevent movement of the service piston 
to retarded recharge position, unless brake-pipe pressure 
is about three pounds higher than auxiliary-reservoir 
pressure. 

37—Q.—What is the duty of the Stabilizing spring? 
A.—To provide stability of quick-service activity by pre- 
venting movement of the service piston to preliminary- 
quick-service position until a predetermined difference in 
Pressure is attained between the brake pipe and auxiliary 
reservoir. 

38—Q.—Name and locate the choke fittings in the 
service portion, A.—Preliminary-quick-service choke, 
located in the body under the release-insuring cover. 
Quick-service choke, under the limiting-valve cover, 
and release-insuring choke, in the release-insuring cover. 

‚ 39—Q.—What is the size of the opening in the pre- 
liminary quick-service choke, and what does it control? 
A.—1$45-in. opening. Restricts the flow of air from the 
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quick-service volume to the atmosphere and provide: 
the secondary quick-service function. 

40—0Q.—W hat opening has the quick-service choke, 
and what does it control? | A.—1l$5-in. opening. Re- 
stricts the flow of air in the quick-service passage be- 
tween the slide and limiting valves. 

41—Q.—What is the size of the opening in the release- 
insuring choke, and what does it control? ^ A.—145-in. 
opening. Controls the flow of air in the passage between 
the release-insuring valve and slide-valve exhaust in 
service-lap position. 

42—Q.—What volume is incorporated in the service 
portion, and what is its purpose? A.—The quick-service 
volume, into which the brake-pipe pressure flows, to 
initiate preliminary quick-service. 

43—Q.—To what is the volume at all times connected? 
A.—To the atmosphere, through the preliminary quick- 
service choke plug. 

44—Q.—How many springs are contained in the 
service portion? A.—Twelve springs. 

45—Q.—Name them. | A.—(1)  Graduating-valve 
spring. (2) Slide-valve spring. (3) Piston spring. 
(4) Return spring. (5-6) By-pass check-valve springs 
(2). (7) Diaphragm spring. (8) Limiting and 
back-flow check-valve spring. (9) Duplex release-valve 
plunger spring. (10-11) Release check-valve springs 
(2). (12) Release-insuring-valve spring. 

46—Q.—It being understood that the valve spring: 
are for the purpose of holding the various valves to their 
seats, what are the duties of the other springs mentioned? 
A.—Piston spring resists the movement of piston and 
graduating valve after the feed grooves are closed, and 
just previous to opening of the preliminary quick-service 
port. Return spring returns piston and slide valve from 
retarded re-charge to normal re-charge position. Dia- 
phragm spring acts on the diaphragm of the quick-service 
limiting valve to hold it open until the force of the spring 
is balanced by a cylinder pressure of 10 lb. Release- 
insuring valve spring holds this valve on its seat until 
brake pipe pressure rises 114 Ib. above auxiliary reser- 
voir pressure. 

Emergency Portion 


47—Q.—Name the operative parts of the emergency 
portion, A.—(1) Emergency piston. (2) Emergency 
slide valve. (3) Emergency graduating valve. (4) 
Vent valve and piston. (5) Accelerated-release piston. 
(6) Spill-over check. (7) Ball check. (8) Accelerated- 
release check valve and ball check. (9) Inshot piston. 
(10) Inshot valve. (11) Timing valve. 

48—Q.—What is the duty of the emergency piston? 
A.—Acts as a dividing line between brake pipe and 
quick-action chamber and operates the emergency slide 
and graduating valves. 

49—Q.—What is the duty of the emergency slide 
valve? A.—Controls the flow of air from: (a) Quick- 
action chamber via graduating valve to atmosphere dur- 
ing service applications. (b) Quick-action chamber to 
vent-valve piston in emergency. (c) Quick-action cham- 
ber to outer face of accelerated-release piston, except in 
emergency. (d) Emergency reservoir to outer face of 
accelerated-release piston during emergency. (e) Emer- 
gency reservoir to brake cylinder in emergency. (f) 
Brake cylinder to brake pipe (via checks 93 and 94 dur- 
ing release after emergency). (g) Brake cylinder to 
outer face of inshot piston (through inshot volume), 
except during emergency. 

50—Q.—What is the duty of the emergency gradu- 
ating valve?  A.—Controls the flow of air from: (а) 
Quick-action chamber to atmosphere during service ap- 
plications. (b) Quick-action chamber to vent-valve pis- 
ton during emergency applications. 
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What Has Happened 
To the Hot Box 


The accompanying charts, reproduced from the May 1, 
1936, issue of the Delaware & Hudson Bulletin, tell 
their own story of the improvement which has taken 
place during the last quarter century in one important 
phase of railway operation on this railroad. The marked 
improvement which has taken place since 1927 is attrib- 
uted to three remedial measures: The use of materials 
(oil and waste) of proper quality; the adoption of a 
satisfactory system of caring for journal boxes and con- 
tained parts, and the correction of improper truck de- 
tails. such as springs. 


A.A.R. Rule 66, adopted March 1, 1929, has been 
a factor in reducing hot-box trouble on all railroads. A 
system of education in effect on the D. & H. insures 
that all supervisors and subordinates who have anything 
to do with journal-box and wheel maintenance are prop- 
erly instructed. Periodic checks determine whether such 
matters are being given uniformly correct handling at 
all points. 

During the period reported no change has taken place 
in the definition of a hot box, although the count of 
train delays on account of hot boxes is said to be more 
strict in recent years than during the earlier part of the 
period covered by the record. While the record covers 
the D. & H. only, it may be considered as typical of 
the results obtained where close and systematic attention 
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FREIGHT CAR MILES PER HOT BOX, IN THOUSANDS 
125 150 175 200 


225 250 
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has been given to the three important items listed above 
—the use of proper materials; careful and systematic 
attention to journal boxes, and the correction of truck 
details affecting journal-box performance. 


Reaming Device for 
Brake Beam Heads 
By A. Skinner* 


'To conform to a recent ruling that all tension rods for 
brake beams be changed from 1% in. to 134 in. when 
brake beams are sent in for repairs, it is found neces- 
sary to ream or drill out the heads to accommodate 
the larger rods. Since the tension rod hole must be at 
an angle of 25 deg. with the channel bearing surface, it 
assists greatly in the drilling operation if the jig can be 
used to hold the brake head at such an angle on the 
drill table that the hole will be vertical. 

A jig, designed for this purpose, is shown both sep- 
arately and with the brake head applied, in the illustra- 
tions. It consists of a steel base plate 54 in. thick, by 
4 in. wide, by 16 in. long, to which is welded a steel 
block chamfered on the bottom to an angle of 25 deg., 
and having a U-shape steel back piece welded to the 
top in such a way that the brake head can be fitted 
over it with no clamps necessary to hold the head during 
the drilling or reaming operation. This U-back was cut 
from an old back taken from a scrap brake beam. 

The jig is secured to the drill table by means of two 
bolts and when the brake head is applied the truss-rod 
hole is vertical and can be drilled or reamed with the 
assurance that the hole will have the proper angle. The 


* General foreman, 
Corwith (Chicago), 


Atchison, Topeka & Santa Fe reclamation plant, 
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The brake head drilling jig set up on the drill table 


use of this jig assures a uniformly accurate drilling 
operation, and owing to the ease of setup and the elim- 
ination of time required for applying and removing 
clamps, the production is greatly increased. 


Hamerench for Applying 
And Removing Nuts 


A pneumatic tool which combines the actions of a ham- 
mer and a wrench in a distinctly new principle of opera- 
tion is now being introduced by the Independent Pneu- 
matic Tool Company, Chicago. This new tool, known 
as the Thor No. 603 Hamerench, is designed to apply 
and remove all types of nuts, staybolt caps, etc. in 
locomotive repair work and also be adaptable to the ex- 
tensive nut running and removing operations in railroad 
car shops, enginehouses, etc. 

Made of alloy steel throughout, and with parts pro- 
portioned so as to avoid overstress and consequent pos- 
sibility of failure at any point, the Hamerench construc- 
tion is notable for simplicity and ruggedness. The 
ratchet collar, shown in detail in one of the illustrations, 
receives its motion from a piston in the hardened steel 
pneumatic hammer barrel, and it, in turn, actuates a 
spindle which drives the socket. Nuts and flexible caps 
are applied and removed by perfectly timed impacts, 
1,800 to the minute, with no backup of the ratchet 
collar possible owing to the pawl action. All torsion 
developed by each impact is absorbed in the tool, pro- 
viding maximum safety to the operator. In fact, the 
tool can easily be worked with one hand, the speed and 
power of the blows being controlled by the operation 
of a self-closing hand throttle. Changing the socket 


General view of the Thor Hamerench used in applying and 
removing nuts 
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from one end of the spindle to the other makes the tool 
reversible. The right-angle type construction of the tool 
permits operating it in places inaccessible to other types 
of machines designed for a similar purpose. The tool 
can be used with very little strain or fatigue, regardless 
of the position of the nut which is being applied or 
removed. 

In designing the ratchet collar of the Hamerench, the 
distribution of the impact is controlled by a unique ar- 
rangement of the teeth. All parts of the Hamerench 
which have threaded connections utilize a new form of 
construction providing 50 per cent increased strength. 
The wrench is so designed that all moving parts are 
readily accessible for inspection or replacement, if neces- 
sary. There are no gears in this new tool. Lack of 
vibration in operation protects the square socket hole 
which does not become rounded and thus lessen its 
effectiveness as well as having a tendency to cause 
rounded nut corners. 

The Thor No. 603 Hamerench is designed for use 
with all sizes of nuts up to 1% in. although under 
ordinary conditions even larger sizes can be accommo- 
dated. The sensitive response of the wrench to the hand 
throttle enables the operator to avoid breakage and 
stripping of threads on smaller bolts. Extension adap- 
ters are available for use in awkward places which could 
not otherwise be reached. 


Milwaukee Double-Deck 
Wheel Cars 


For several years, the Chicago, Milwaukee, St. Paul & 
Pacific has been handling car wheels to and from the 
main car wheel shop at Milwaukee, Wis., on special 
double deck wheel cars which were first described in the 
Railway Mechanical Engineer of February, 1932. One 
of these cars, equipped with 20-in. I-beams, having alter- 
nate staggered openings to accommodate the mounted car 
wheels, is illustrated. Another car, equipped with an 
earlier type of double deck loading arrangement, is shown 
in the second illustration. 

The extensive use of these type of cars, adapted to 
double deck loading, is predicated upon the fact that only 
one-third of the number of cars needed for handling 
wheels is required, as would be the case with single deck 
loading. In the case of the Milwaukee, which formerly 
used about 7,700 cars per year for handling mounted 
wheels, this means a reduction to 2,570 cars. Moreover, 


an additional saving of $2.81 per load is effected due to 
the fact that the wheels do not have to be blocked. There 
is also a large saving in decking which is usually badly 
damaged or worn out aíter one or two trips with a 
double-deck load of car wheels on conventional flat cars 
or gondolas. 


One of the earlier types of double-deck car-wheel-loading devices used on the Milwaukee 


Flat car arranged for double-deck 
wheel loading at Milwaukee shops 
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Treating 
Railway Water 


By R. E. Coughlan* 


Practically all of the railroads operating steam boilers 
have, from time to time, experienced trouble due to 
leaking boilers, waste of fuel and various operating de- 
lays on account of unsuitable water. This is due to the 
fact that natural water obtained from wells, streams, 
lakes, etc., is never chemically pure. A chemically pure 
water is only obtained by the condensation of steam in a 
closed vessel. 

The common source of supply of water originates with 
rainfall, at which time the water passing through the air 
absorbs the gas known as carbonic acid. After reaching 
the earth, the water, as it seeps away into the ground, 
dissolves various mineral salts from the soil. It is these 
mineral salts dissolved which give to the water what is 
commonly known as the hardness. These mineral salts 
usually found dissolved in practically all natural waters 
are the various: salts of lime and magnesia. The most 
common of these which the railroads encounter in water 
supplies are principally the following: Calcium carbonate 
(chalk), magnesium carbonate (talc), calcium sulphate 
(gypsum) and magnesium sulphate (epsom salts). In 


Exterior of 35,000-gal. per hr., continuous type, lime, soda ash and 
sodium aluminate water softening plant at Butler, Wis. 


addition to these four, most waters contain some silica 
and small amounts of the salts of iron. 

It is the duty of the railroad water service engineer 
to obtain, if possible, the best water available on the 
various districts of the railroad, which water will con- 
tain the least amount of the mineral salts responsible for 
hardness. As this on most railroads is a physical im- 
possibility, the most economical method of supplying a 
suitable water for locomotive use is by softening the 
available water. 

The chalk and talc are often referred to as temporary 
hardness, because of the fact that heat alone will remove 
the greater percentage of these mineral salts. Heat 
drives off the carbonic acid gas which in turn is respon- 
sible for keeping the chalk and talc dissolved in the 


* Supervisor of Water Supply, Chicago & North Western, Chicago. 
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water. Тһе gypsum and epsom salts сап only be ге- 


moved by complete evaporation or by chemical treatment. 
The most common chemical used for this purpose is 
carbonate of soda, known as soda ash. This chemical 
changes the sulphate of lime and magnesia to sulphate 
of soda, commonly known as glauber salts, which ma- 
terial will remain dissolved in the water and will not 


Complete lime, soda ash and sodium aluminate water treating plant, 
capacity of 12,500 gal. per hr., continuous type, at 
Scribner, Nebr. 
cause any hardness. Insoluble chalk and talc, which 
settle out of the water, are also formed by this treatment. 
The chalk and talc found normally in water are usually 
removed by the addition of a strong solution of lime 
water (calcium hydrate) or caustic soda which absorbs 
the carbonic acid gas, after which the chalk and talc settle 

out of the water on standing. А 

In a modern water softening plant, the soda ash and 
lime water are added simultaneously in direct proportion 
to the amount of mineral salts dissolved in the water, as 
shown by a chemical analysis of the natural water which 
is to be softened. The softened water, or, as it is com- 
monly known in railroad service, treated water, contains 
in solution the glauber salts and a small percentage of 
the original chalk and talc, plus a slight amount of lime 
water and soda ash. 

When water is softened and its original content of 
mineral salts removed or changed, its behavior when used 


Interior view of water, softening plant at Butler, Wis. 
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Type of equipment installed in a wayside sodium-aluminate 
treating plant 


for the generation of steam also changes. When large 
amounts of chemicals must be used, the treated water is 
sometimes referred to as light. This means that the 
softened water, having in solution large amounts of sul- 
phate of soda (glauber salts) in addition to a slight ex- 
cess of the chemicals used in the treatment, has a tend- 
ency to build up bubbles on the surface of the water in 
a boiler, which, in turn, retards the free and rapid escape 
of the steam so that sometimes water is carried out of 
the boiler in small drops with the steam. This is known 
as foaming. This is aggravated by the presence of sus- 
pended matter in the water. This trouble is somewhat 
different from that which is known as priming, although 
both foaming and priming are often referred to as the 
same trouble. Priming consists of water suddenly leav- 
ing the boiler with the steam in comparatively large 
amounts, due to the nature of the chemical salts in solu- 
tion, suspended matter, operating the boiler beyond 
capacity, sudden opening of the throttle, restricted steam 
space, or a combination of two or more of these causes. 

The amount of the mineral salts changed over to the 


Interior of 100,000 gal.-per-hr. complete lime, soda ash and sodium 


aluminate water softening plant at Clinton, lowa. In this plant, all 
facilities are started and stopped by means of automatic electric control 
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soluble form in a softening plant accumulates in the boiler 
upon continual evaporation of additional water. The 
amount of such salts sometimes increases to such quan- 
tity that foaming occurs, unless these mineral salts are 
reduced by means of the blow-off cocks. Blowing out 
the boiler usually reduces such concentrations to a satis- 
factory operating amount. The increased cost of this 
blowing out, with its attendant loss of water and steam, 
is more than offset by the improved operating condition 
of the boiler and its long life, due to its general cleanli- 
ness. When the total concentrations become so high 
that the blowing out of the boiler cannot keep these con- 
centrations reduced to a satisfactory operating degree, 
it has been found that anti-foam boiler compound will be 
of great help in operating with these higher concentra- 
tions. The best of these anti-foam compounds contain 
approximately 15 per cent of vegetable castor oil emulsi- 
fied with tannin extract or similar material. 

It has sometimes been found that with water partially 
treated or containing large amounts of temporary hard- 
ness, unless all of this hardness is removed, trouble is 


Reservoir, softening tank, and three softened water storage tanks at 


Proviso, Ill. Capacity of plant 100,000 gal. per hr., continuous type, 


lime, soda ash and sodium aluminate treatment 


experienced with the brass fittings, boiler checks, feed 
pipes, cab fittings, etc., due to the accumulation of the 
temporary hardness which adheres to these fittings. This 
necessitates frequent cleaning of such fittings, or com- 
plete treatment, followed by the use of such material as 
tannin extract, sodium aluminate or similar material, to 
eliminate this trouble. 

In addition to the operation of lime and soda ash com- 
plete water softening plants, many of the railroads today 
have found it to be a decidedly profitable investment to 
use wayside methods of water treatment, and, also, vari- 
ous boiler compounds. 

In the wayside method of treatment, no additional 
settling tanks or treating tanks are necessary. Such 
chemicals as sodium aluminate, caustic soda, tannin ex- 
tract, soda ash and the various forms of sodium phos- 
phate are fed directly into the wayside storage tank by 
means of small automatic feeding devices which propor- 
tion to the water the exact amount of treatment required 
to neutralize the scale foaming salts in the water. The 
chemical reactions in this method of treatment are com- 
pleted in the locomotive boiler; and by means of intelli- 
gent methods in keeping the boiler concentrations re- 

(Continued on page 413) 
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The motor car arrived Sunday 

afternoon. Ray Anderson, 

traveling motor-car supervisor, 

was with it. Evans was wait- 
ing by the office 


410 


** Вот we don't want any motor cars on the Plain: 
Division—they're always giving trouble. We used to 
have one running out of Sanford. When it wasn't tied 
up for repairs it was being pulled in with a locomotive," 
H. H. Carter, master mechanic of the Plains Division of 
the S. P. & W. argued. 

“That’s true, you did have a lot of trouble," the super- 
intendent of motive power agreed, “but they're being run 
successfully on other divisions and there's no reason why 
it can't be done on the Plains Division. At any rate, 
you're getting one next week for the local run between 
Plainville and Sanford, and you might as well make up 
your mind to like it—and to keep it running!” the S. M. 
P. added. 

"O. K.” The master mechanic forced a smile. “But 
I'm afraid we'll find it more expensive to operate than 
a steam train. We'll do our best, though," Carter added 
when he noticed the lines around the S. M. P.'s mouth 
tighten. 

The superintendent of motive power left on No. 10. 
After the Limited pulled out, Carter went to the round- 
house to break the news to Jim Evans, the roundhouse 
foreman. Evans liked motor cars about as well as the 
master mechanic, which was not at all. 

Evans was in the roundhouse office trying to figure 
how to stay within his allowance and still keep the en- 
gines running when Carter came in. 

"Getting a motor car next week," Carter announced 
as though it was the best news in the world. 
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“What!” Evans forgot to close his mouth until 
tobacco juice running out the corner reminded him that 
it was open. 

“Yeah, we're getting a motor car for the local run 
between here and Sanford." 

Evans spat and bit off a hunk of “horseshoe.” “Why, 
dammit, we had a motor car on that run once and it was 
always giving trouble! It made the failure sheet look 
like a football score. Run up M. of E. costs, too!” 

*Y eah, I remember, but they're running them success- 
fully on other divisions and there's no reason why we 
can't do it here. You might as well make up your mind 
you're going to do it and like it." The master mechanic 
quoted what he had heard about an hour before. 

"Who you got to put оп as maintainer? We'll need 
a good man." 

"Well, to tell the truth we don't have any one. Martin 
is the only man we have that is qualified on motor cars 
but he won't bid on the job. Не’з on the lead job in 
the machine shop. He’d be a good man if he'd take it,” 
Evans added. 

“Get him on it if you can. Better get a bulletin posted 
on the job today," Carter said and left Evans alone with 
his worries. 

'There were no bids for the job maintaining the motor 
car. Evans tried to persuade Martin to bid on it, but 
the machinist couldn't see it that way. Less grief and 
more money on the job he had. Baker, the youngest 
machinist in seniority, was forced on the job. 
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by 
Walt Wyre 


*Well, anyway, I'm glad to get Baker off the drop-pit. 
He does just enough to keep from getting fired and little 
enough that every engine coming off the drop-pit is de- 
layed," Evans commented when the time had expired on 
the bulletin with no bids. 


Tue motor car arrived Sunday afternoon. Ray Ander- 
son, traveling motor car supervisor, was with it. Ander- 
son ran the car to the roundhouse. Evans was waiting 
by the office. 

“What engineer is getting the motor car?” Anderson 
asked. 

“Looks like now it'll be Stewart. 
bidding on it. 
Evans added. 

“Don’t seem to remember him. 
motor cars?” 

Evans bit off a hunk of horseshoe. “I don't think so." 

Anderson groaned. “Next thing I guess you'll be 
telling me that I'm getting a green maintainer." 

Evans spat reflectively. "You're right, first guess." 

Anderson groaned again, louder than before. “I can 
see where I have a nice vacation—riding the car all day, 
then working all night. It's a great life! Maybe some 


He's the only man 
It's either that or the extra-board," 


Is he qualified on 
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of these days motor car maintainers will be in a separate 
craft altogether. But guess it’s too much to hope for.” 
Anderson shrugged his shoulders and walked over to 
the office to send a message notifying the superintendent 
of motive power of his arrival in Plainville. 

“What kind of engineer is Stewart?" Anderson asked 
John Harris, the clerk. 

“Oh, he’s all right, I guess. He took the examination 
three times before he was promoted,” the clerk replied. 

“Damn!” Anderson exploded, “and they complain of 
motor cars giving trouble! It’s a wonder they do as 
well as they do. Of course we’ve got good men on them 
at some points, maintainers and engineers too, and they 
don’t give trouble, either,” the supervisor said. 

The motor car maintainer came to work at eight 
o’clock. Anderson stayed with him until midnight and 
did practically all the work. Baker broke the porcelain 
of four spark plugs taking them out to clean them. 

Anderson was up at six o’clock next morning. He 
wanted to look the car over before time for it to start 
out on the run at 7:45. He reached the roundhouse a 
little before 7 o’clock. The car was still in the stall. 
The hostler and his helper were fixing to get the car 
out of the house by pulling it with a cable attached to 
the switch engine when Anderson got there. 

"What's the big idea?" Anderson asked. 
run ?" 

“Don’t know,” the hostler replied. 
of them." 

Anderson climbed up in the car and started the num- 
ber two motor, that is, he turned on the ignition and 
pushed the starting switch. The engine popped and 
sputtered, kicked over a few times and died. He pressed 
the starting switch again. There was a loud explosion in 
the exhaust. 

Anderson shut off the ignition and went back to look 
at the engine. "Well, I'll be damned!” he exclaimed. 

"What's the matter? Something wrong?" Evans had 
climbed up in the car to see why the delay getting out. 

“Why, the blasted dumb-bell has got the spark plug 
wires all crossed up. He must have pulled them out of 
the distributor, then put them back without paying any 
attention to firing order or anything else." Anderson 
was busy straightening out the wires as he spoke. 

The car got out thirty minutes late the first day but 
with the supervisor at the throttle reached Sanford on 
time. 


“Won't it 


“T never run one 


А xpERsoN put in the next six days and most of the 
nights with the motor car. He got so far behind with 
his sleep that he could go to sleep standing up like a 
horse. By the end of the week he was planning to take 
his vacation, if and when he got one, at the North Pole 
and sleep from sunset to sunrise. 

Saturday morning Anderson received a wire to go to 
another division to break in a maintainer. Stewart took 
the car out alone for the first time. A steam locomo- 
tive brought the train in that evening. The engineer 
made a flag stop at Guys, eleven miles out of Sanford. 
When the conductor gave the highball, Stewart started 
the car with the controller handle in parallel position 
and with the brakes set. 

There was a muffled thump-thump under the car. Too 
late Stewart closed the throttle. Two motors had flashed 
over. Number one motor melted two brush holder leads 
completely through and the commutator looked like it 
had been in a fire. Number two motor wasn’t so had. 
but the commutator needed dressing and one brush 
holder was damaged beyond repair. After thirty minutes 
delay, Stewart figured out how to cut out the damaged 
motors as he had been instructed and the car limped 
into Sanford. 
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Anderson got back to Plainville Sunday night. 
Machinist Martin was called in to help on the car Sun- 
day night, at time-and-a-half. The car was ready to go 
out on the run next morning at schedule time. Ander- 
son went along after having had three hours sleep and 
breakfast of two cups of black coffee and an aspirin. 

Thursday, Anderson received a wire from the super- 
intendent of motive power wanting to know if the motor 
car supervisor had located permanently in Plainville. 

Neither the maintainer nor the engineer could be 
called qualified for their jobs on the motor car. In fact. 
neither of them was particularly interested in their job 
and, no matter how much time they put in on it, would 
ever be really good. Anderson knew that, yet if he dis- 
qualified either or both, others perhaps no better would 
be forced on the job and he'd have to start all over again. 
Saturday he pronounced both men qualified for their 
jobs and left the motor car with them. He salved his 
conscience with the thought that at least they were prob- 
ably as good as they'd ever be. 

Some men work better without supervision, needing 
only the incentive of a job to be done to stimulate their 
best efforts. Other men of less initiative become lax 
when left to their devices. 

Baker was of the latter and larger class. Not exactly 
lazy nor indolent, but just a little careless and with a 
tendency to drag unless prodded occasionally. 

After Anderson left, the motor car maintainer and his 
helper were left severely alone with no one to suggest 
that if certain things were done in time future trouble 
might be avoided. Bob Parker, the night foreman, sel- 
dom went near the motor car. If they had trouble with 
it, as he expected, he wanted to be out from under the 
responsibility of having anything to do with it. Evans 
saw the car only as it left each morning. 

'The car went along fairly well a few days following 
the departure of the supervisor. The car was in pretty 
good shape and only routine maintenance was required 
to keep it running. Baker's helper attended to changing 
the lubricating oil, filling the radiator, and servicing the 
car in general. The maintainer puttered around, mostly 
interested in getting in eight hours each night with as 
little inconvenience to himself as possible. His motto 
was that the car made one trip all right, it ought to make 
another. 

The theory might be good but it didn't work so well in 
practice. Deferred maintenance like borrowed money 
accumulates interest and the motor car was no exception. 
Bearings became worn, allowing the oil pressure to drop. 
Rings became worn, causing the engines to lose power. 
The engineer didn’t know what the trouble was. All he 
knew was that he had to work the engines harder to 
make the time and in many cases didn’t make it then. 
If he had a couple of extra stops to make or was delayed 
a few minutes sawing by a freight, it was impossible to 
make up the lost time. 

“Don’t you think we’d better take up the bearings on 
the number two engine?” the maintainer’s helper sug- 
gested one night. “They're pretty loose,” he added. 

Baker looked them over and decided that the helper 
was right. “We'll tighten a couple of them tonight and 
get the others tomorrow." He took a couple of shims 
out of the bearings. They still seemed a trifle loose and 
he took out two more and drew the nuts up tight. 

"Pretty tight, ain't they?" the helper said. 

“No, they ought to go all right. They'll be О. К. 
after they limber up a little." 

An extra chair car was added to the train next morn- 
ing. A presidential candidate was speaking in Sanford 
that afternoon and an unusual number of passengers was 
expected. 
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Ит happened eighteen miles out of Plainville. Both 
bearings went out. Tight as they were they might have 
made it if broken in gradually and with oil pressure up 
to normal. Other bearings in the engine being loose 
allowed the oil to escape and relieve the pressure. The 
tight bearings that needed it most didn’t get the oil. 
Metal rubbed against metal instead of on the protecting 
film of oil. 

The train was pulling up the hill out of Clear Creek 
bottom. Throttles were wide open. The engineer was 
leaning forward as though he would help the pounding 
engines pull the load up the hill. Stewart glanced at the 
voltmeter and the speed indicator. He made a motion 
to shift the controller to series position but hesitated. 
About two hundred yards more and the car would nose 
over the hill. 

As his hand paused on the controller handle there was 
an unfamiliar rattle mingled with the roar of the exhausts 
and clatter of the engines. The engineer closed the 
throttle a couple of notches. The laboring car slowed 
down and he again opened the throttle wide. There was 
an unmistakable pound of metal against metal. 

Stewart looked back at the engines with an inquiring 
gaze. Then he saw the oil gauge for the number two 
engine. Pressure had dropped almost to zero. Twenty- 
five more yards and the train would be over the hill. It 
made it over but not much farther. With one engine 
pulling, the car stalled on the next grade. The conductor 
walked four miles to the nearest telephone and called the 
dispatcher, while impatient passengers fumed and fretted 
at the delay. Most of them that had bought tickets 
swore to never go by train again, especially if the train 
was pulled by a motor car. 

The crank shaft in the number two engine was ruined. 
The motor car was laid up ten days waiting for a new 
one and putting it in. Anderson went to Plainville pre- 
sumably to oversee the job of repairing the engine. He 
did most of the work. 

When the master mechanic learned what had happened 
he broke his own altitude record. When told how much 
it was going to cost to put the car in shape and suitable 
for service, Evans thought that worthy official was going 
to have apoplexy. Я 

Both the engineer and the maintainer were called іп 
on the carpet to explain why the bearings had burned 
out. Stewart admitted that he had not reported the 
bearings on the previous trip. Baker said that he had 
examined them when the car came in and they were 
apparently О. К. Не neglected to say that he had 
tightened the bearings the night before the car went out. 

“Well, dammit, what caused the trouble? Anderson, 
can you tell?” 

The motor car supervisor hesitated before replying. 
“Well, if the bearings were O. K. when the car went 
out, I can't say just what caused it. I've examined the 
oil pump and lines, they're all right, and the strainer 
wasn't stopped up. Looks to me like the bearings were 
too tight, but Baker says he looked at them." 

The maintainer flushed. “Yeah, I looked at 'em. 
That oil we've been getting lately don't look so good," 
he added. 

"I'll have the oil tested," Anderson said, “but it's the 
same as we're using everywhere." 

“Don’t you have trouble anywhere but here?" Carter 
asked testily. 

"Yes, we have trouble at other places, too, but not so 
much some places as others. Some maintainers and 
engineers seem to have more success maintaining and 
running the cars than others." 

"[ don't want to run the blamed car," Stewart flared. 
“Give me a locomotive every time!” 

"You qualified the men yourself.” Carter reminded. 
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"]f they're not competent, you're the responsible one." 

Anderson raised up in his chair, then settled back. 
No use arguing with the master mechanic. What he 
wanted to tell him was that the whole set-up regarding 
motor cars was wrong. 

Steam training doesn't fit a man to run a motor car 
any more than his having been a motorman on a street 
car qualified him to run a locomotive. As far as main- 
tainers are concerned, it is more a matter of luck than 
circumstance when by chance a good one is acquired." 

The motor car supervisor wanted to tell the master 
mechanic that and more. He wanted to tell him that 
for proper and economical service motor cars should be 
maintained by men especially trained to maintain motor 
cars, not steam locomotives, and operated by men trained 
for the purpose. He wanted to tell him about the lack 
of proper supervision of motor car maintenance and 
operation, but he didn't. He knew it wouldn't do any 

ood. 
i Sixty days later the superintendent of motive power 
heeded Carter’s importunities and sent the motor car to 
another division. 

"I'm blamed glad to see it go,” Carter said. “The 
damned things are always giving trouble and are expen- 
sive to maintain.” 

Jim Evans took a fresh chew of horseshoe when he 
got the message that the motor car was being taken 
away, and remarked, “Well, I guess we'll have to find 
some other excuse for our M. of E. charges running 
over now.” 


Treating 
Railway Water 
(Continued from page 409) 


duced to a safe operating degree, very satisfactory results 
are being obtained. This method is particularly adapted 
to small water supplies as well as large supplies where 
the hardness in the natural water or local conditions do 
not justify the expense of complete treatment. 

Boiler compounds have been used for many years, and 
it is a matter of record in the past that the use of such 
material in a haphazard way was an aggravation rather 
than a help in maintaining a satisfactory boiler condition. 
The intelligent use of a legitimate boiler compound has 
a decided field in railway water service. Such a com- 
pound should only be used after a complete survey has 
been made of the water situation, the required treatment 
determined beforehand and formulated accordingly. The 
old “mystery formulae” are not to be considered by any- 
one having the interest of railroads at heart. 

All of the railroads have found by experience that 
improving the locomotive water supply results in a large 
return on the investment. Water treatment has been a 
vital factor in the extension of locomotive runs, increased 
fuel mileage, elimination of engine failures and a general 
reduction in the cost of fuel and enginehouse expense. 
The actual expenses made for the necessary chemicals 
are returned many times in the course of a year. 

Water treatment without full co-operation of the 
mechanical department is a difficult problem. When a 
program of improvement in water supply is contem- 
plated, the engineering forces should co-operate com- 
pletely with the mechanical forces, and the responsibility 
for treatment and results should be centralized. 

After a program of improvements has been installed, 
the operation of the softening plants, as well as the in- 
structions and education of all of the mechanical forces, 
including the men operating the locomotives and those 
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who have charge of boiler washing, etc., should be such 
that all are thoroughly familiar with what is occurring 
when the water supply has been changed to eliminate 
trouble due to unsuitable water. 

The railroad managements are keenly alive to the im- 
proved and economical conditions resulting from an 
intelligent solution of this problem, and by friendly co- 
operation of mechanical and engineering forces, operating 
delays and trouble chargeable to water conditions can be 
successfully eliminated. 

When engine crews become familiar with treated water 
and its action in a boiler, they have no trouble handling 
locomotives under the most severe operating conditions. 
Properly treated water will not cause crown sheet 
trouble or any other trouble in locomotive operation. 
Water treatment is a common-sense solution to unsuit- 
able water troubles, and very gratifying results are ob- 
tained by common-sense methods. 


Latest Developments in 
Shielded Are Welding* 


By A. M. Candy 


Those who have been concerned with welding for sev- 
eral years can recall the early days when we had to weld 
with any old kind of wire we could get our hands on. 
Swedish iron wire at one time was supposed to be the 
best thing available. It was quite customary to pick up 
any coil of wire and cut a chunk out of it. In a great 
many cases, bail haywire was used, and the results 
were naturally none too satisfactory. That is the origin 
of the term “haywire.” When you apply it as a welding 
term, you mean that the job has failed. 

Many years ago, in England and other European 
countries, covered electrodes were developed, but they 
did not find very extensive use in this country for a 
good many years. Later it was realized in this coun- 
try that if welding science was to progress, better 
results would have to be obtainable. Covered elec- 
trodes were developed, therefore, which have resulted 
in a very high degree of satisfactory performance today. 
Probably the latest development in covered electrodes 
is the development of a rod having a coating on it that 
gives the desirable ductility and tensile strength and at 
the same time permits that rod to be used on the nega- 
tive side of the arc; in other words, the same polarity 
that has in the past given the best results when a bare 
electrode was used. That of itself can be a very distinct 
advantage, especially in some particular cases. 

For example, covered electrodes naturally cost more 
to make than the so-called bare electrodes. So if one 
has a job that can be performed satisfactorily with a 
bare electrode, in some cases at least, welding work can 
be carried out somewhat less expensively than it can be 
using covered electrodes. Therefore, if in a combination 
job it is desirable to switch from a bare rod to a covered 
rod, it is naturally helpful at least to be able to stick 
the rod in the electrode holder and proceed without 
having to think about going back to the machine and 
throwing a reversing switch or whatever might be neces- 
sary. For this reason, the development of the negative 
covered rod is probably one of the outstanding develop- 
ments of the recent months. 

One of the other later developments in the covered 
electrode field is that of developing electrodes which can 
be used in any position. The earlier electrodes of the 


* Presented by A. M. Candy, Consulting engineer, Hollup Corporation, 
at ien Midwest Welding Conference, held by this company at Chicago 
on une 
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shielded arc type which were developed worked fine for 
downward welding in a flat position, but when it came to 
vertical work and overhead work they were not satis- 
factory at all. Further research and investigation and 
testing resulted in the development of electrodes which 
are satisfactory for vertical work as well as overhead 
work. [Mr. Candy here showed about 50 slides of typ- 
ical railway shop electric-welding operations. In dis 
cussing the practice of welding cracked driving whed 
spokes at the Illinois Central shops, Paducah, Ky., Mr. 
Candy made the statement given below.—EDITor. ] 

The welding work is done with the covered electrode, 
and naturally in welding over the side of the spoke 
a certain amount of tear drop material rolls over and 
accumulates, and the finished job must be smooth, so 
the welders take advantage of one of the peculiarities o 
the covered electrode plus the very good long-arc char- 
acteristics of our modern welding machines and by turn- 
ing the current up a little bit and holding a long arc they 
can smooth that whole mass down as well as if ground 
with an emery wheel, and that saves considerable money. 


Filling Link Blocks 
With Soft Grease 


Ey James E. King 


The arrangement illustrated provides a simple and easy 
method of lubricating the link blocks of a locomotive on 
which soft grease is employed as a lubricant—a practice 
now quite generally followed. Where this device is used, 
the link blocks are provided with a permanent grease 
cavity or are fitted with grease cups. 

The device itself consists of a piece of flexible pipe, 
about 2 ft. long, one end of which is provided with à 
receptacle for connection to the long hose leading to the 
portable grease tank and the other end provided with a 
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A short flexible pipe with suitable attachments provides а convenient 
means for filling link-block grease cups 


slide attachment which drops over the grease cup on the 
top of the link block. Then, after coupling the attach- 
ment to the grease hose, a few strokes of the pump are 
sufficient to fill the link-block receptacle with grease. 
The reverse lever in the cab does not need to be touched 
provided the block has not been moved to the top of the 
link, If in any other position the device can be used 
with a considerable saving in time and labor. This de- 
vice has been used satisfactorily for a number of years. 
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Among the 


Clubs and Associations 


CENTRAL КАПМАҮ CLuB or BurFFALo.— 
“Why Federal Inspection?—One Quarter 
of a Century or Twenty-Five Years of Lo- 
comotive Inspection by the Federal Gov- 
ernment” will be discussed by John M. 
Hall, chief inspector, Bureau of Locomo- 
tive Inspection, Interstate Commerce Com- 
mission, Washington, D. C., before the 
meeting of the Central Railway Club of 
Buffalo to be held on September 10 at 8 
p.m., daylight saving time, at the Hotel 
Statler, Buffalo, N. Y.. 


Car FonEMEN's ASSOCIATION or CHI- 
CAGO.—O. E. Ward, general superintendent 
of motive power of the Chicago, Burling- 
ton & Quincy, will lead in the discussion 
of maintenance of coal carrying equipment 
which will follow the presentation of “The 
Story of a Famous Coal" by the Bell & 
Zoller Coal Company at the meeting of 
the Car Foremen's Association of Chicago 
to be held at 8 p.m., eastern standard time, 
on September 14 at the La Salle Hotel, 
Chicago. Moving pictures will be used to 
illustrate the story on coal. 


TRAVELING ENGINEERS’ ASSOCIATION.— 
The fortieth annual meeting of the Trav- 
eling Engineers’ Association will be held 
on September 15 and 16 at the Hotel Sher- 
man, Chicago. Six subjects will be dis- 
cussed at this meeting: (1) Of What 
Benefit Is the Road Foreman or Travel- 
ing Engineer to the Railroads?; (2) What 
Has Been Accomplished by Extended Lo- 
comotive Runs?; (3) Progress in Draft 
Appliances and the Effect on Present-Day 
Locomotives; (4) Brakes as Used on 
Streamline Trains, Gas or Oil or Electric, 
Handling and Operating and Maintenance; 
(5) New Super Speed Passenger Loco- 
motives, and (6) the question of the amal- 
gamation of the Traveling Engineers’ As- 
sociation and the International Railway 
Fuel Association. 


AMERICAN WELDING SocrETy.— The sev- 
enteenth annual meeting of the American 
Welding Society will be held on October 
19-23, inclusive, at the Hotel Cleveland, 
Cleveland, Ohio. On Thursday, October 
22, there will be joint sessions of the 
American Welding Society with the Amer- 
ican Society of Mechanical Engineers, at 
which the following papers will be pre- 
sented: Stress Analysis, by C. H. Jennings, 
Westinghouse Electric & Manufacturing 
Co.; Alloy Steels and Their Weldability, 
by A. B. Kinzel, Union Carbide and Car- 
bon Research Labs.; Welding Heavy Ma- 
chinery and Equipment, by C. A. Wills 
and F. L. Lindemuth, Wm. B. Pollock 
Company; Steel Plate Construction, and 
Using Steel Plates for Machine Frames. 
At sessions on Friday, October, 23, to 
which American Welding Society members 
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are invited, members of the American 
Society of Mechanical Engineers will dis- 
cuss the Weldability of Non-Ferrous 
Metals—copper, brass and bronze, monel 
metal and aluminum. Welding develop- 
ments as they affect mechanical design will 
also be discussed, as well as the welding 
of light machines and products and the 
principles involved in selecting casting vs. 
welding. Among other papers to be pre- 
sented at earlier sessions are: Funda- 
mentals of Metallurgy of Welding by 
E. S. Davenport and Dr. R. H. Aborn, 
United States Steel Corporation; The 
Welding of Copper, by A. P. Young, 
Michigan College of Mining and Technol- 
ogy; Principles of Surfacing by Welding, 
by E. W. P. Smith, Lincoln Electric Com- 
pany, and Thermit Welding, by J. H. Dep- 
peler, Metal & Thermit Corporation. High- 
speed motion pictures of various welding 
processes will be shown by E. Vom Steeg, 
General Electric Company, and W. E. 
Crawford and Walter Richter, A. O. 
Smith Corporation. The Metal Congress 
Exposition will be held simultaneously at 
the Public Auditorium, Cleveland. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and pe of 
meetings of mechanical associations and railroad 
clubs: 

Атв-Ввлке AssociaTion.—T. L. Burton, care of 
Westinghouse Air Brake Company, 3400 
Empire State Building, New York. 

ALLIED Влимлу SurPLYv AssocraTion.—F. W. 
Venton, Crane Company, Chicago. 

American RAILWAY Toot FOREMEN’S ASSOCIA- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY or MECHANICAL ENGINEERS. 
—C. Davies, 29 West Thirty-ninth street, 
New York. : 

Клі волр DivisioN.—Marion В. Richard- 
son, 192 East Cedar street, Livingston, М№. 

Macuine Snor Practice Division.—G. F. 
Nordenholt, 330 West Forty-second street, 
New York. 

Matertats HaNpLING Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп, anv Gas Power Division. — M. Г. 
Reed, 2 West Forty-fifth street, New York. 

Fug.s DivisioN.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF AMERICAN Rattroaps.—J. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. С. 

Divisio. I. — OPERATING. — ЗАРЕТУ Sec- 
uox C. Caviston, 30 Vesey street, New 

ork. 

Division V.—Mecwanicat.—V. В. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE on RzesEARCH.—E. В. all, 
chairman, care of Chicago & North Western, 
Chicago. 

Diviston VI.—PuncHasES AND SrTORES.— 
W. j. Farrell. 30 Vesey street, New York. 

Division VIII.—Moron Transport.—Car 
Service Diviston.—C. A. Buch, Transporta- 
tion Building: Washington. D. C. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—]os. A. Andreucetti, C. & N. W.. 1519 
Daily News Building. 400 West Madison 
street, Chicago, Ill. Annual meeting, Octo- 
her 27-29, Hotel Sherman, Chicago. 

Canaptan Rattway Стов.—С. R. Crook. 2271 
Wilson avenue, Montreal, Que. Regular 
mectines, second Monday of each month, 
excent in Tune, July and August, at Windsor 
Hotel, Montreal, Que. 


Car DEPARTMENT OFFICERS’ ASSOCIATION. —A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, Chi- 


cago. 

Car FOREMEN's ASSOCIATION Or CHICAGO.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Can ForemMen’s ASSOCIATION OF OMAHA, COUNCIL 
Biurrs AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ta. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CENTRAL Raitway CLUB or BurraLo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car Foremen’s AssoclATION, — E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Carn Inspection ASSOCIATION, — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July August 
and September, at Hotel Severin, IÍndianap- 
olis, at 7 p. m. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. — 
T. D. Smith, 1660 Old Colony Building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL  FOREMEN's 
AssoctATION.— William Hall, 1061 West Wa- 
basha street, Winona, Minn. 

INTERNATIONAL Rariway Master BLACKSMITHS’ 
AssociATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master BorLer Makers’ Association. — А. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Annual meeting, September 
16 and 17, Hotel Sherman, Chicago. 

New EwcLAND RaiLROAD CLUB.—W. E. Cade, 
г. 683 Atlantic avenue, Boston, Mass. 

egular mectings, second Tuesday in each 
month, except pine, July, August and Sep- 
tember, at Copley-Plaza Hotel, Boston. 

New York Кливоло Crus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
uly, August and September, at 29 est 

hirty-ninth street, New York. 

Nortuwest Can Men’s Association. — Е. М. 
Myers. chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, University and Prior avenue, St. 


aul. 
Pacrric. Влимлу Crus.—William S. Wollner, 
Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal, alter- 
nately—June in Los Angeles and October in 
Sacramento. 

Rar wav Crus or GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Влимлу CLUB oF Pitrseurct—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa, Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Влимлу Fire Protection AssociATION.—R. В. 
Hackett, Baltimore & Ohio. Baltimore, Md. 

Rartway Suppty MANUFACTURERS’ ASSOCIATION, 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RatLway CLUB.— 
A. T. Miller. P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, thir Thursday in November, 
Anslev Hotel, Atlanta, Ga. 

Toronto Rattway Crtus.—R. H. Rureess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month excent June, July 
od August, at Royal York Hotel, Toronto, 

nt. 

TRAVELING Enornrers’ Assoctation. — Miss Е. 
Earl. acting secretary. 10213 Hampden ave- 
nue. Cleveland, Ohio. Annual meeting. Sep- 
tember 15 and 16, Hotel Sherman, Chicago. 

Western Климлу Crus.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday in each 
month, except June, July, Avgust and Sep- 
tember. 
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First Canadian Pacific "Jubilee" locomotive 
built by the Montreal Locomotive Works 


This locomotive, one of five for ча 
passenger service, was delivered to the - 
dian Pacific in a formal and colorful ceremony 
on Monday, July 27. It is of the 4-4-4 type 
The boiler carries a working pressure of 300 
Ib. per sq. in.; the cylinders are 17% in. b: 
28 in.; the driving wheels, 80 in. in diameter 
and the tractive force, 26,500 lb. Тһе total 
weight of the engine is 263,000 lb. It is known 
as the Jubilee type in celebration of the fiftieth 
anniversary year of the establishment of trans- 
continental passenger service by the Canadian 
acific. 


Pneumatic-Tired Rail Cars 
in Great Britain 


Tue London, Midland & Scottish of 
Great Britain is experimenting with pneu- 
matic-tired rail motor cars, according to a 
recent statement from the Associated Brit- 
ish Railways, Inc., New York. The cars, 
with capacity for 56 passengers, have 16 
pneumatic-tired wheels. Each is powered 
with a 275-hp. gasoline engine designed 
for a cruising speed of 60 m.p.h., with a 
maximum speed of about 75 m.p.h. The 
cars are described as “faster and more 
powerful than any single car units ever 
tested in Great Britain.” Also, they carry 
new experimental equipment designed to 
operate signaling track-circuits and fog 
detonators. 


Foot-Warmers and Arm Chairs 
for Brakemen 


Now that the Pullman surcharge has 
been abolished and passengers are being 
furnished with better seating and other 
facilities at lower rates, the railroad brake- 
men are demanding better service also 
and some of the facilities of the driver of 
the private automobile with which the rail- 
roads, or at least the Interstate Commerce 
Commissioners, are trying to compete. 

A. F. Whitney, president of the Broth- 
erhood of Railroad Trainmen, has filed 
with the Interstate Commerce Commis- 
sion a complaint asking it, as a safety 
measure, to require the railroads to equip 
their locomotives with "proper and ade- 
quate" seating facilities for all members 
of train crews who are required to ride 
upon locomotives or the head ends of 
trains. These seating facilities are to be 
equipped with spring cushions and spring 
cushion back rests, foot warmers, and 
padded arm rests, and where there is only 
one window on the fireman's side of the 
cab the commission is asked to require two 
windows, one for the forward brakeman 
and one for the fireman. In addition the 
commission is asked to require that hot 
steam pipes on the right side of the engine 
boiler be removed and placed back of the 
locomotive boiler head so as to prevent 
injury to employees from burns. 

The present seating arrangement for 
head brakemen, the complaint says, “en- 
dangers the health, comfort, and general 
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welfare of trainmen by unduly exposing 
them to extreme weather conditions, un- 
necessary danger and hazard in the event 
of an explosion in the firebox," and it is 
also said to endanger travelers upon the 
highways by rendering trainmen incapable 
of keeping an effective lookout, although 
in a proceeding now pending before the 
commission on a complaint of the engine- 
men's brotherhoods the firemen ask to be 
relieved of firing by the installation. of 
automatic stokers so that they may keep a 
steady lookout. 


New Equipment in Order 


More new freight cars were on order by 
Class I railroads of the United States on 
July 1, this year, than on any July 1 since 
1929, according to the Association of 
American Railroads. Orders for new 
freight equipment on July 1 called for 
28,089 cars, compared with 2,428 new 
freight cars on July 1, 1935, and 17,813 
cars on July 1, 1934. On July 1, 1929, 
equipment orders included 39,638 new 
freight cars. New freight cars on order 
on June 1, this year, totaled 25,748. 

New locomotives on order July 1, in- 
cluded 67 steam and 23 of the electric and 
Diesel types, compared with six steam lo- 
comotives and 22 electric locomotives on 
order on July 1, 1935; and 40 steam and 
107 electric locomotives on order July 1, 
1934. New steam locomotives on order 
on June 1, this year, totaled 58, and new 
electric and Diesel locomotives 30. 

New freight cars placed in service in 
the first six months this year totaled 11,- 
604, compared with 1,868 in the corre- 
sponding period of 1935 and 5,362 in the 
same period of 1934. Eighteen new steam 
locomotives and 11 new electric and Diesel 
locomotives were placed in service in the 
first half of this year, compared with 25 
steam and 81 electrics commissioned in the 
first six months of 1935, and one steam and 
eight electrics placed in service the first 
half of 1934. 


Industrial Research 


Tue Subcommittee on Industrial Re- 
search of the Engineering Foundation 
Welding Research Committee held a two- 
day session, July 23-24, at Watertown Ar- 
senal, Watertown, Mass. Col. G. F. Jenks, 
commanding officer of the Arsenal and 


chairman of the Subcommittee, presided 
at the various sessions. He stated that 
the purpose of the conference was to 
complete the organization of the sub-sub- 
committees preliminary to the analysis of 
research activities being conducted to 
solve the many complicated problems in 
the welding field. 

The work was divided among various 
sub-subcommittees, including the follow- 
ing material sub-subcommittees: Cast 
Iron, Carbon Steels, Low Alloy Steels, 
High Alloy Steels, Aluminum Alloys, 
Copper Alloys, and Nickel Alloys. Func- 
tional sub-subcommittees on Methods of 
Testing, Analysis of Weld Failures, and 
Weld Stresses— Causes and Effects are be- 
ing organized. 

The two-day session included the presen- 
tation of papers and reports on radiogra- 
phy, monel metals, low alloy steels and 
high velocity impact tests. Members of 
the Subcommittee had an opportunity to 
witness various welding operations at the 
Arsenal, the centrifugal casting of low 
alloy steel, and the testing of metals under 
impact loads delivered at the rate of more 
than 300 ft. a second. 

A second conference is planned for the 
middle of October in Cleveland during the 
annual convention of the American Weld- 
ing Society and the Metal Congress Ex- 
position. 

Dr. C. E. Adams, chairman oí the 
Welding Research Committee, reported 
that the Engineering Foundation had made 
three grants, totaling $12,000, to launch 
the project and that leaders of industry 
had pledged whole-hearted co-operation. 


Research Advancing Rail Trans- 
port, Says Wallace 


RESEARCH advancing rail transportation 
is proceeding on a vast scale, according t0 
L. W. Wallace, director of the Division 
of Equipment Research of the Associa 
tion of American Railroads, who declared 
in a recent statement that "the railroad 
industry stands on the threshold of oe 
of the most active and fruitful eras of 6 
history." Pointing out that the railroads 
are purchasers of more than 70,000 com- 
modities, Mr. Wallace asserted thit 
through the network of relationships built 
up around the transportation system of the 
United States a very large research Г 
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sonnel is working directly and indirectly 
in behalf of the railroad industry. 

“These many relationships,” he contin- 
ued, ''mean that of the hundreds of mil- 
lions of dollars spent annually for research 
by such industries as the steel, chemical, 
electric, textile, railway supply, and others, 
a measurable amount is spent directly 
in response to the needs of the railroad 
industry. In the last analysis the railroad 
industry pays a measurable amount of the 
cost of such research as is devoted to de- 
veloping the commodities it uses in the 
price it pays for such commodities." 

Mr. Wallace explained that the railroad 
industry is necessarily confined to applied 
research as are all others who purchase 
materials and equipment for their individ- 
ual use. 

“The Division of Equipment Research,” 
he said, "realizes that it would be thor- 
oughly impracticable and inadvisable to 
have a staff and laboratory facilities ade- 
quate in size and quality to deal with the 
great number of research problems which 
it will be expected to and must consider. 
The Division will therefore maintain a 
relatively small staff and will purchase 
only such special equipment as may be 
needed and is not available in some lab- 
oratory. As each problem arises it will 
enlist the services of the best talent and 
facilities available for such research. Thus, 
there will continue to be brought to bear 
upon the railroad research problems the 
highest degree of scientific and professional 
talent. Today two of the leading metal- 
lurgical research institutions are working 
on problems assigned to them. Three of 
the large technical institutions are like- 
wise working on assigned problems. The 

research program on the air conditioning of 
railroad passenger cars recently authorized 
is being so organized that the best research 
facilities of manufacturers, railroads, and 
technical universities will be used." 

Enumerating other research tasks of the 
railroads, Mr. Wallace describes the de- 
velopment of the locomotive, stressing the 
possibilities of the more recently con- 
structed locomotive laboratories of the 
University of Illinois and the Pennsylvania 
Railroad. | 


Articulated Pullman Car Ready 
for Service 

THE light-weight streamline two-body 
articulated passenger car, which the Pull- 
man-Standard Car & Manufacturing Com- 
pany has had under construction for the 
Pullman Company, has now been com- 
pleted and is soon to be placed in service 
in various regular trains throughout the 
country so that public reaction to the new 
features involved may be studied. This 
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LOCOMOTIVE ORDERS 


No. of loco- 


Road motives Type of locomotive Builder 
Conemaugh & Black Lick....... 2* 0-8-0 American Loco. Co. 
Mexican National Construction Co. 21 2-6-6-2 American Loco. Co. 
Monessen Southwestern  (Pitts- 
burgh Steel Co.)............. H 0-6-0 American Loco. Co. 
Union: PAG, оне. 1$ Steam-turbo elec. General Elec. Co. 
LocoMoTIvE INQUIRIES 
Birmingham Southern ......... 10 ПЕН оке V A. 
Carnegie-Ill. Steel Corp......... 1 OOF — а Габ oe sd 
FnaEIGHT Car ORDERS 
Road No. of cars Type of car Builder 
Birmingham Southern ......... 100 Box Pullman-Std. Car Mfg. Co. 
25 Gondola Pullman-Std. Car Mfg. Co. 
Union Tank Car Co............ 3,000 6,500-gal. tank American Car & Fdry. Co. 
Youngstown & Northern........ 100  70-ton gondolas Greenville Steel Car Co. 


FaEIGHT-CAR INQUIRIES 


40-ton box 


total weight in working order of 


These locomotives will have 15-in. by 22-in. cylinders and a total weight in working order of 


Missouri Pacific .............. 200 

* These locomotives will have 25-in. by 28-in. cylinders and a 
231000 Ib. 
216,000 Ib. 


i This locomotive will have 22-in. by 28-in. cylinders and a total weight in working order of 


181,000 Ib 


§ Briefly described on page 338 of the August Railway Mechanical Engineer. 


car, which is designed for rear-end opera- 
tion, consists of a sleeping unit containing 
16 “duplex” bedrooms arranged in two 
levels and a combination sleeping and ob- 
servatory lounge unit. 

Following one week’s operation on the 
Twentieth Century Limited of the New 
York Central and another on the Broad- 
way Limited of the Pennsylvania, the car 
is being transferred to service on other 
railroads throughout the country. The 
car, which is of alloy steel construction 
with interior trim of aluminum alloy, 
was described briefly in the May, 1935, 
issue of the Railway Mechanical Engi- 
neer, page 212. 


**Speed-Endurance" Record 
Claimed for British Train 


Tue London & North Eastern of Great 
Britain claims for its “Silver Jubilee” the 
“world’s speed-endurance record for steam 
trains,” according to a recent statement 
issued by the Associated British Railways, 
Inc., New York. The claim is based on 
the fact that the Silver Jubilee has re- 
cently completed 100,000 miles of high- 
speed operation in the period of nine 
months; it has averaged 67.1 m.p.h. on its 
regular run of 268 miles between New- 
castle and London. An analysis of the 
train's record shows that it has, without 
loss of time attributable to the locomotive, 
run 100,000 miles at an average speed of 
67.1 m.p.h.; 86,567 miles at 70.4 m.p.h.; 
and 18,283 miles at speeds "exceeding 80 
m.p.h." 

Four locomotives are now assigned to 
the Silver Jubilee—the “Silver Link,” 
the “Silver King,” the “Silver Fox” and 
“Quicksilver.” Attention is called to the 


fact that only one set of cars for the train 
is available and that these cars have run 
the 100,000 miles without developing me- 
chanical defects. 


Increased Efficiency in Fuel 
Consumption 


For each pound of coal consumed in 
freight service, the railroads of the United 
States in 1935 hauled 8% tons a distance 
of one mile, according to a statement 
issued recently by J. J. Pelley, president 
of the Association of American Railroads. 
This was an increase in fuel efficiency of 
44 per cent compared with 1920, in which 
year an average of 534 gross tons was 
hauled one mile for each pound of coal 
used. 

In the past sixteen years, the statement 
continues, there has been an almost con- 
stant increase in efficiency obtained in fuel 
consumption, both in freight and passenger 
service, with a substantial saving in the 
fuel bill of the railroads. The foregoing 
is attributed by Mr. Pelley to a large num- 
ber of factors, including improvements in 
the construction of new locomotives, mod- 
ernization of older locomotives by equip- 
ping them with up-to-date improvements 
to aid combustion; improved methods of 
operation to keep trains moving with a 
minimum number of stops, and the con- 
tinuing progress in scientific methods of 
chemically treating boiler water, in order 
to eliminate so far as possible ingredients 
harmful to locomotives. Improvements in 
scientific methods used to determine just 
which grades of coal are best adapted for 
locomotives have also contributed to in- 
creased fuel consumption efficiency. 


Pullman articulated car having bedrooms arranged in two levels and a combination sleeping and observation-lounge unit 
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Two New Locomotives 


for the L. & N. E. 


Two new locomotives have recently been 
completed in the shops of the London & 
North Eastern of Great Britain. One, 
which has been named the “Green Arrow,” 
is of the 2-6-2 type and has been designed 
for hauling fast passenger and freight 
trains; the other, called "Lord President,” 
is of streamline design and will be used 
for hauling fast passenger trains over the 


THE INLAND STEEL Company, Chicago, 
has established a Chicago district sales 
office with Leon C. Reed as district sales 
manager and Otto G. Neumann as as- 
sistant district sales manager. 

BrLAkE C. Howarp has been placed іп 
charge of all railroad business for L. C. 
Chase & Company, Inc., selling division of 
Goodall-Sanford Industries in the St. Louis, 
Mo. area. Mr. Howard's headquarters 
will be in the Railway Exchange building. 


Tue McIntosH & SEYMOUR CORPORA- 
tion, Auburn, N. Y., a wholly owned sub- 
sidiary of the American Locomotive Com- 
pany, has been merged with the parent 
company and the business heretofore con- 
ducted by that corporation is now carried 
on by the American Locomotive Company, 
Diesel Engine Division, Auburn. In the 
merger the American Locomotive Com- 
pany has acquired the assets of the Mc- 
Intosh & Seymour Corporation, including 
the manufacturing plant at Auburn, sales 
orders and contracts, and the operating, 
sales and administrative personnel, and 
has assumed all the liabilities, including 
contracts and orders for the purchase of 
materials and supplies. Robert B. McColl, 
president of the McIntosh & Seymour 
Corporation, has been appointed vice-pres- 
ident of the American Locomotive Com- 
pany, Diesel Engine Division, and Henry 
T. Sherman, John Thomas and Heinrich 
Schneider have been appointed assistant 
vice-presidents. The Diesel Engine Divi- 
sion of the American Locomotive Com- 
pany will continue to build and supply the 
complete line of McIntosh & Seymour 
four-cycle Diesel designs. There has also 
been added the two-cycle Diesel designs 
of Sulzer Brothers, Winterthur, Switzer- 
land, to be built and sold in America under 
the trade name Alco-Sulzer. 


Tue FurroN Ѕүгрнох Company, Knox- 
ville, Tenn., specialists in temperature con- 
trolling equipment, has formed a Railway 
Equipment Division, with headquarters in 
the Drexel building, Philadelphia, Pa. This 
division, headed by Thomas Kenny, will 
concentrate upon serving railroad air-con- 
ditioning control requirements. 


W. С. Rossins, vice-president and gen- 
eral sales manager of the Carboloy Com- 
pany, Inc., has been elected president to 
succeed Dr. Zay Jeffries, who became 
chairman of the board upon the retirement 
of P. R. Mallory. A. MacKenzie, man- 
ager of manufacturing, has been elected 
vice-president in charge of manufacturing; 
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east coast route between Edinburgh and 
Aberdeen. 

The Green Arrow is described as the 
first locomotive of its class to be built in 
Great Britain. It has three cylinders 18% 
in. in diameter and with a 26 in. stroke, 
and a total weight in working order of 144 
tons. An additional 32 locomotives of this 
type are to be built in L. N. E. shops. 

The Lord President, described as a 
modification of the "Earl Marischal," com- 


Supply Trade Notes 


K. R. Beardslee, Pittsburgh district sales 
manager, has been appointed general sales 
manager of the Carboloy Company; J. R. 
Longwell, die engineer, has been appointed 
chief engineer, and A. A. Merry, Cleve- 
land district sales manager, has been ap- 
pointed special representative in charge of 
activities with agents licensed to supply 
Carboloy on their tools, dies and machines. 
A. H. Godírey has been appointed Cleve- 
land district manager, and P. W. Weieser 
becomes manager of the Pittsburgh district. 


Frank H. Harpin, whose election to 
the presidency of the Association of Manu- 
facturers of Chilled Car Wheels to succeed 
J. A. Kilpatrick was announced in the 
August issue of the Railway Mechanical 
Engineer, was born in Gainesville, Ga., 
on June 14, 1886, and in 1908 he was grad- 
uated from the Georgia School of Tech- 
nology with a degree of Bachelor of 


Blank-Stoller, Inc. 
F. H. Hardin 


Science in Mechanical Engineering. After 
postgraduate work at Columbia University, 
New York, Mr. Hardin entered railroad 
service in 1909 as a special apprentice on 
the New York Central, his entire railroad 
career having been in the service of that 
road. From 1912 until 1914 he was suc- 
cessively assistant enginehouse foreman and 
enginehouse foreman; and during the three 
following years, until 1917, he was special 
engineer to the office assistant to the presi- 
dent. In 1917-18 Mr. Hardin was master 
mechanic at Utica, N. Y., becoming in the 
latter year assistant to the federal manager, 
a position which he retained until 1920, 
Next he was chief engineer of motive 


prises with the latter and the “Cock o' the 
North” the “most powerful passenger loco- 
motives in Great Britain." Its streamlin- 
ing is similar to that of the “Silver Link” 
which hauls the L. N. E.'s “Silver Jubile" 
train. It has three cylinders, each 21 in 
by 26 in., and a total weight in working 
order of 167 tons. Three other locom 
tives of this type are under constructior. 
All have been designed by Sir H. N. Gres- 
ley, chief mechanical engineer, L. & N. E 


power and rolling stock, a position which 
he held until 1926, the year of his appoint- 
ment as assistant to the president. Mr. 
Hardin has been a member of the Genera! 
Committee of the Mechanical Division, 
Association of American Railroads, cor- 
tinuously since 1924. He is a member of 
the A. S. M. E. 


А. R. Ел, vice president and director 
of the Pittsburgh Testing Laboratory, has 
been elected president, retaining also hi: 
directorship. Mr. Ellis was born in Pitts- 
burgh, Pa. and educated in the publi 
schools of that city. He is a graduate o: 
Cornell University, Ithaca, N. Y., where 
he obtained the degree of civil engineer 
in 1905. During the same year he became 
a laboratory technician in the employ oí 
the Pittsburgh Testing Laboratory, later 
becoming an inspector of engineering ma- 
terials and finally, in 1910, chief engineer. 
In 1917 he was appointed manager of the 
New York branch of the Pittsburgh Test- 
ing Laboratory; in 1918, assistant general 
manager; in 1921, general manager and 
director, and in 1929, vice-president and 
director. Mr. Ellis is a member of 2 
number of technical societies, including the 
American Society of Civil Engineers: 
American Society for Testing Materials; 
American Welding Society, and the Amer- 
ican Institute Steel Construction. 


THOMAS CRUTHERS, assistant vice-presi- 
dent in charge of sales, has been appointed 
vice-president of the Worthington Pump 
& Machinery Corporation, Harrison, N. J. 
Mr. Cruthers was graduated from Stevens 
Institute of Technology with the degree of 
mechancial engineer and then entered the 
employ of the Westinghouse Machine 
Corporation, serving as superintendent of 
gas engine erecting. In 1907, in the same 
capacity, he entered the service of the 
Snow Steam Pump Works, a Worthington 
subsidiary, at Buffalo, N. Y. In 1908 he 
was transferred to the Worthington sales 
department in the Pittsburgh district, and 
subsequently to various other district ой- 
ces until 1927, when he was appointed 
New York district sales manager. Three 
years later*he was appointed assistant gen- 
eral sales manager and two years later be- 
came assistant vice-president in charge of 
sales. Mr. Cruthers will direct the corpo- 
ration's sales activities in the steam power 
stations, railroad, waterworks and sewage 
fields and will also have charge of the 
general traffic department. 

(Turn to next left-hand page) 
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FULL FACED CONTACT 


With Unlimited Movement 


Observe how the Radial Buffer Type E-2 is always in full faced contact, 
yet permits unlimited freedom of movement between engine and tender. 

Its spring-controlled frictional resistance to compression avoids all lost- 
motion and subsequent destructive shocks to drawbar and pins. 

It effectively dampens oscillation between engine and tender. 

The E-2 Radial Buffer improves the riding of the locomotive, protects 
against excessive stress and shock on drawbar and pins and increases 
safety of locomotive operation. 

Its twin, the Franklin Automatic Compensator and Snubber, takes the 
job of maintaining proper driving box adjustment and further improves 
smoothness of operation, extends locomotive mileage and reduces main- 


tenance costs, because it protects the foundation of the locomotive. 


No locomotive device is better than the replacement part used for maintenance, 
Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 


ANKLIN RAILWAY SuPPLY COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 


PauL С. Сару, who has been elected 
vice-president in charge of sales for the 
eastern district of the Union Railway 
Equipment Company, Chicago, with head- 
quarters in New York, was educated at 
Baldwin University Law School and began 


Bachrach 
Paul C. Cady 


his railway career in the mechanical de- 
partment of the Lake Shore & Michigan 
Southern at Cleveland, Ohio. Later he 
was employed in the mechanical depart- 
ment of the New York Central at New 
York, and in 1919 resigned as assistant to 
the chief mechanical engineer of this road, 
to enter the railway supply business. Since 
that time he has been engaged in the rail- 
way supply business in New York, at the 
present time also being president of the 
Midland Supply Company. 


General 


C. P. DAMPMAN, supervisor of fuel 
conservation of the Reading, at Philadel- 
phia, Pa., has been granted an indefinite 
leave of absence on account of illness. 


N. M. TnaPNELL, special engineer of 
the Chesapeake & Ohio at Richmond, Va., 
has been appointed mechanical engineer, 
succeeding E. R. Hauer, transferred. 


J. M. Kerwin, superintendent motive 
power of the Chicago, Rock Island & Pa- 
cific, with headquarters at Silvis, Ill, has 
moved his headquarters to Kansas City, 
Mo. 


Н. Morris, superintendent fuel and loco- 
motive performance of the Central of New 
Jersey at Jersey City, N. J., has had his 
jurisdiction extended to include the Read- 
ing Company. 


Е. L. CnissEv, general shop foreman of 
the Denver & Rio Grande Western at Salt 
Lake City, Utah, has been appointed assis- 
tant mechanical superintendent, with head- 
quarters at Denver, Colo. 


Н. W. Catrucart has been appointed 
assistant superintendent fuel and locomo- 
tive performance of the Central of New 
Jersey and the Reading, and the position 
of fuel inspector of the Reading has been 
abolished. 


419 


Obituary 


O. H. MELLUM, assistant vice-president 
of the American Car & Foundry Company, 
with headquarters at Chicago, was killed in 
Lake Bluff, Ill, on August 14, when he 
was struck by a train while alighting from 
another train at that station. 


Ковект J. SHARPE, manager of sales of 
the General American Tank Car Corpora- 
tion for the Tulsa district, died suddenly 
at Palmer Lake, Colo, on July 27. Mr. 
Sharpe had been connected with this com- 
pany for 25 years. 


Joun W. KiNCADE, who invented one of 
the first automatic locomotive stokers, died 
at his home in Cincinnati on July 31, at 
the age of 68. While working as a loco- 
motive engineer on the Chesapeake & Ohio 
he devised a stoker, which was at first 
worked by hand, but later by steam. Sev- 
eral were used on this road with the long 
firebox locomotives, but were discontinued 
when the wider firebox design was intro- 
duced. The stoker was improved and be- 
came known as the Day-Kincade, and later 
on as the Victor, but never got beyond 
experimental use. 

Јонм C. WnrrRIDGE, president and gen- 
eral manager of the Buckeye Steel Cast- 
ings Company, died at Columbus, Ohio, 
July 29. Mr. Whitridge was 64 years of 
age and a native of Richmond, Ind. He 
received his higher education at Purdue 
University, graduating in mechanical engi- 
neering with the class of 1895. After leav- 
ing college, he became associated with 
D. L. Barnes, a consulting engineer at 


Personal Mention 


WALTER E. SAMPLE, supervsior of loco- 
motive operation of the Baltimore & Ohio 
at Pittsburgh, Pa., has been appointed as- 
sistant to chief of motive power and equip- 
ment, succeeding F. Kirby, deceased. 


J. E. Davenport, assistant to vice-presi- 
dent and general manager of the New 
York Central System, has been appointed 
assistant chief engineer motive power and 
rolling stock, with headquarters at New 
York. 


Jonn PFEIFFER, superintendent motive 
power of the Ft. Worth & Denver City, 
has been appointed also to the position of 
superintendent of motive power on the 
Colorado & Southern to succeed H. W. 
Ridgway, who has retired. Mr. Pfeiffer 
will maintain offices at both Denver, Colo., 
and Childress, Tex. 


P. C. Wirurow, mechanical engineer of 
the Denver & Rio Grande Western, has 
been appointed acting general mechanical 
superintendent, with headquarters as be- 
fore at Denver, Colo., succeeding W. J. 
O’Neill, whose appointment as superintend- 
ent motive power of the Western Pacific 
was reported in the July issue of the Rail- 
way Mechanical Engineer. 


Н. W. Rivcway, superintendent of mo- 
tive power of the Colorado & Southern, 
with headquarters at Denver, Colo. ге- 
tired on August 1. Mr. Ridgway was 
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Chicago, and subsequently became con- 
nected with the editorial staff of the Rail- 
road Gazette (now incorporated in the 
Railway Age). In 1902 he joined the 
Buckeye Steel Castings Company as as- 
sistant general manager; in 1920 was ap- 
pointed vice-president, and in 1927 became 
president and general manager. The in- 
troduction of steel castings for automatic 
car couplers and for railroad car trucks 
were developments that took place during 
Mr. Whitridge’s association with the Buck- 


John C. Whitridge 


eye Steel Castings Company. ) 
to 1915 he was a member of the Executive 
Committee of the Railway Supply Manu- 
facturers Association, and at the time of 
his death he was treasurer and a trustee 
of the Ohio Manufacturers Association. 


From 1912 


born on July 17, 1866, at Delaware Water 
Gap, Pa. and entered railway service in 
November, 1881, as a mechanical appren- 
tice on the Denver & Rio Grande, serving 
in various capacities in the mechanical de- 
partments of this company and of the 
Mexican Central until 1901 when he was 
appointed superintendent of machinery of 
the El Paso & Northeastern (now part of 
the Southern Pacific), later being ap- 
pointed superintendent of the contract shop. 
In 1904 he returned to the Mexican Cen- 
tral as superintendent of shops at Aguas 
Calientes, Mex., and from 1906 to 1913 
served as master mechanic on the Colorado 
& Southern and the Atchison, Topeka & 
Santa Fe at Denver. At the end of this 
period he was appointed superintendent of 
motive power of the C. & S. From 1924 
to 1932 he also served as assistant to the 
superintendent of motive power of the 
Chicago, Burlington & Quincy. 


Master Mechanics and 
Road Foremen 


W. P. Рымм has been appointed assis- 
tant road foreman, Baltimore division, 9 
the Pennsylvania. 


J. T. SLAvEN, master mechanic of the 
Coast division of the Southern Pacific, 
at Bayshore, Cal., has been retired. 


(Turn to next left-hand page) 


Railway Mechanical Engineer 
SEPTEMBER, 1936 


SEPTEMBER, 1936 


See the new controlled 
atmosphere annealed 
ELECTRUNITE Boiler 
Tube at Booth No. 10, 
Twelfth National Ex- 
position of Power and 
Mechanical Engi- 
neering, Grand Central 
Palace, New York, 
Nov. 30th to Dec. 5th. 


ELECTRUNITE 
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What controlled atmosphere 


annealing means... 


TO USERS OF PRESSURE TUBING 


€ Controlled atmosphere annealing 
brings modern improvement to modern 
boiler tubes—ELECTRUNITE Boiler Tubes. 


The flat-rolled steel that is transformed 
into ELECTRUNITE Boiler Tubes by elec- 
tric resistance welding is absolutely free 
from scale on both surfaces. As it passes 
through the forming rolls, the surface 
is further improved by the cold work- 
ing or burnishing effect of the rolls. 
Thus, the tubes, as welded, possess a 


CORPORATION 


fine, smooth surface inside and outside. 


Here is what controlled atmosphere an- 
nealing means to users of pressure tubing. 
As the tubes leave the welder, they are 
passed through the latest-type controlled 
atmosphere electric bright annealing fur- 
nace. During passage through this furnace, 
the tubes are normalized at a temperature 
above 1650? F., producing exceptional 
uniformity in structure and ductility — 
WITHOUT THE FORMATION OF SCALE. 
Because of this process, users of pressure 
tubing have available in ELECTRUNITE a 
truly normalized tube with a fine, smooth, 
scale-free, cold-worked surface. 


If you are looking for a better boiler tube 
that costs no more than ordinary tubes— 
that is safe—that has received wide accept- 
ance—that makes possible economies 
in installation and service — you should 
know more about ELECTRUNITE Boiler 
Tubes. Write for complete information. 


When writing Steel and Tubes, Inc., for further information, please address Dept. RG 


В. W. JoHNSON, assistant road foreman 
of engines, Baltimore division, of the 
Pennsylvania, has been appointed assistant 
road foreman of engines, New York Divi- 
sion. 


A. B. WiLsoN, master mechanic of the 
Portland division of the Southern Pacific 
at Brooklyn, Ore., has been transferred as 
master mechanic to the Coast division to 
replace J. T. Slaven. 


Е. A. 5сниалмс has been appointed 
master mechanic of the Portland division 
of the Southern Pacific, with headquarters 
at Brooklyn, Ore., succeeding A. B. Wil- 
son. 


М. Е. Ѕмітн, enginehouse foreman of 
the Atchison, Topeka & Santa Fe at Los 
Angeles, Cal., has been appointed acting 
master mechanic of the Arizona division, 
with headquarters at Needles, Cal, suc- 
ceeding R. Tuck, transferred. 


Shop and Enginehouse 


Н. T. CLARK, road foreman of engines 
of the Baltimore Division of the Baltimore 
& Ohio, has been appointed supervisor, lo- 
comotive operation, with headquarters at 
Pittsburgh, Pa., succeeding W. E. Sample. 


LavnENcE C. Bowes, general piece work 
supervisor of the Chicago, Rock Island & 
Pacific, has been promoted to the newly 
created position of engineer of shop plants 
and machinery, with headquarters as be- 


Laurence C. Bowes 


fore at Chicago. Mr. Bowes was born on 
June 23, 1890, at Minneapolis, Minn., and 
received his higher education at Cornell 
university. He entered the service of the 
Rock Island in July, 1916, as inspector of 
stationary boiler plants, serving in this 
capacity until December, 1922, except for 
a period during the World War when he 
was in military service, serving as a pri- 
vate and sergeant overseas. At the end 
of this period he was promoted to produc- 
tion engineer, and on July 1, 1926, was 
appointed general piece work supervisor. 


Purchasing and Stores 


Guy О. BEALE, whose appointment as 
chief purchasing and stores officer of the 
Chesapeake & Ohio, the New York, Chi- 
cago & St. Louis and the Pere Marquette 
was reported in the August Railway Me- 
chanical Engineer, has been connected with 
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the C. & O. for about 26 years. He was 
born on September 24, 1888, at Ettricks, 
Va., and after a business college education, 
he attended the law school of the Univer- 
sity of Richmond. He entered the service 
of the C. & О. in-April, 1908, as a clerk 
in the master mechanic's office, becoming 
a statistician in the mechanical department 


Guy O. Beale 


in February, 1914. From September, 1917, 
to June, 1919, Mr. Beale was in military 
service with the United States Army, then 
resuming his position with the C. & O. as 
a statistician in the mechanical department. 
In March, 1925, he was appointed chief 
clerk in the mechanical department and in 
April, 1927, was transferred to the oper- 
ating department as assistant chief clerk, 
being appointed assistant chief clerk to 
the president in April, 1929. In September 
of the same year Mr. Beale was appointed 
chief clerk to the late W. G. Black, then 
mechanical assistant to the president of the 
C. & O. and the P. M. In November, 
1931, when Mr. Black was appointed as- 
sistant vice-president (mechanical, pur- 
chases and stores), Mr. Beale became his 
assistant. In April, 1933, when Mr. Black 
was appointed vice-president in charge of 
purchasing, stores and mechanical matters 
of the C. & O., Nickel Plate and P. M., 
Mr. Beale continued as his assistant, hold- 
ing this position until his appointment as 
chief purchasing and stores officer, with 
headquarters at Cleveland. 


E. J. Crank, chief lumber inspector of 
the Chicago Burlington & Quincy at Chi- 
cago, has been appointed storekeeper at 
Sheridan, Wyo. 


Har D. Foster, purchasing agent of the 
Colorado & Southern, with headquarters at 
Denver, Colo, has been appointed also 
purchasing agent of the Burlington-Rock 
Island. 


Obituary 


СккнАкот E. Fura, division storekeep- 
er on the International-Great Northern, 
with headquarters at San Antonio, Tex., 
died on July 29 in that city, at the age of 
44 years. 


BERNARD J. FEENY, traveling engineer of 
the Memphis Division of the Illinois Cen- 
tral, with headquarters at Memphis, Tenn., 
died on May 31 after an illness of several 
months. Mr. Feeny was born on Novem- 
ber 21, 1875, in Chicago. He began his 


railroad career on October 11, 1895, as : 
locomotive fireman on the Chicago Ter- 
minal. Three years later he became an 
engineer and in 1903 was promoted to the 
position of traveling engineer of the Ken- 
tucky division, with headquarters at Pa- 
ducah, Ky. On July 14, 1913, he was 
transferred to the Memphis Terminal 2: 
Memphis as traveling engineer. On June 
16, 1918, he was appointed supervisor о: 
fuel conservation—director of operation, 
United States Railroad Administratior, 
Southern Regicn, with headquarters at A: 
lanta, Ga., and on March 1, 1920, when 
the railroads were turned back to private 
ownership, he returned to Memphis x 
traveling engineer. In 1923 he served zs 
a member of the Examination Board от 
Rules in the Transportation Department, 
and from August 16, 1926, to February 
15, 1930, was superintendent of fuel con- 
servation, Illinois Central System, with 
headquarters at Chicago. Mr. Feeny was 
an authority on fuel conservation and 
smoke abatement and a member of th 
American Railway Fuel Conservation As- 
sociation and the Traveling Engineers’ As- 
sociation, being president of the latter from 
1916 to 1918. 


SAMUEL LyNN, superintendent rolling 
stock, Pittsburgh & Lake Erie at McKee: 
Rocks, Pa., died suddenly on August 9. 
Mr. Lynn was born at Pittsburgh, Pi. 
August 2, 1869, and received his education 
in the public schools of that city. H: 
entered the service of the Pittsburgh & 
Lake Erie in 1885 as a laborer, advancinz 
as car repairman, car inspector, shop in- 
spector and gang foreman until September 
1, 1893, when he became foreman oí pas- 


Samuel Lynn 


senger cars at the Pittsburgh terminal. He 
was promoted to the position of master car 
builder September 1, 1908, with offices at 
McKees Rocks, remaining in that position 
until February 1, 1927, when he was ap- 
pointed superintendent of rolling stock. 
Mr. Lynn was for many years active оп 
committees of the Master Car Builders 
Association and its successor, the Mechani- 
cal Division of the A. A. R. He had been 
chairman of the Committee on Loading 
Rules since 1928. It has always been diff 
cult to make a satisfactory report for this 
committee on the floor of the convention 
because of its great detail. Mr. Lynn 
however, was unusually successful in mak- 
ing an intelligent, clean-cut presentation. 
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This little ditty originated years ago when a 40-ton 
freight car was "big." Today there are 120-ton 
capacity cars in regular service. Freight train length 
and locomotive capacity have increased at even a 
faster pace.» » » With this progress has come cor- 
responding need for materials to withstand the con- 
stantly increasing severity of locomotive service. 
» » » Republic metallurgists anticipated this need 
and have developed special alloy irons and steels 
that are improving locomotive performance and 
lowering maintenance costs. » » » When axles, rods 
and pins encounter high stresses there are Agathon 


Alloy Steels of greater strength and fatigue- 
resistance to meet the new demands. Agathon 
Alloy staybolts are increasing the mileage per stay- 
bolt renewal for progressive railroads. For case 
hardened parts Agathon Nickel Iron provides sur- 
face hardness for wear and a tougher core which 
means fewer breakages. Special Alloy sheets re- 
duce maintenance of large fireboxes. These are but 
a few of the many special railroad materials with 
which Republic is helping the railroads meet the 
new operating conditions.» » » May we send you 
further information? Address Department RG. » » » 
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Large Boiler and Roller Bearings Feature 


N. & W. LOCOMOTIVES 


WD скс May and June of this year the Norfolk & 
Western turned out of its Roanoke, Va., shops two 
simple articulated locomotives having roller bearings 
installed on all engine and tender wheels and the larg- 
est boilers which have as yet been built for any N. & 


W. locomotive. These locomotives have been built for 
fast freight service where speeds of 60 to 65 m. p. h. 
are required and tests which have been made indicate 
the ability of this power to perform satisfactorily. Road 
tests show that these locomotives can handle 4,800-ton 
trains on a 0.5 per cent grade at 25 m. p. h. without 
difficulty and that on comparatively level tangent track 
a speed of 64 m. p. h. has been attained with a 7,500- 
ton train. 

Accompanying this article is a chart showing the draw- 
bar pull and drawbar horsepower plotted from dyna- 
mometer tests made with one of these locomotives while 
handling a merchandise train where the tonnage was 
relatively low and the speed high. The curve showing 
«~ drawbar horsepower (which is on level track) 
shows that the locomotive develops over 6,000 horse- 
power at speeds from 32 to 57 m. p. h., with a maxi- 
mum of 6,300 hp. at 45 m. p. h. 


The Boiler 


The boilers are of particular interest because of their 
size. With an overall length of 60 ft. 9346 in. and а 
light weight of 148,500 Ib. they are the longest and 
heaviest boilers that have been built to date for any 
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Simple articulated 2-6-6-4 type 
having 70-inch drivers develops 
104,500 Ib. tractive force. The 
total weight is 948,600 Ib. and 
the overall length 120 ft. 71/ in. 


N. & W. locomotives. The barrels are constructed in 
four courses ranging in diameter from 91 in. inside 
diameter at the first course to 10577 in. outside diameter 
at the fourth course. The two front courses have 11⁄4- 
in. thick carbon steel sheets and the third and fourth 
courses have l-in. and 34-in. sheets of nickel steel. The 
roof sheet is 34-in. nickel steel. 

The firebox is electrically welded throughout. The 
grate has a length of 13 ft. 10 in. and a width of 8 ft. 
10% in. with a grate area of 122 sq. ft. The combus- 
tion chamber is 9 ft. 8 in. long. The boiler has 239 
3%-т. diameter superheater flues and 57 2%-in. di- 
ameter tubes. The length of the flues is 24 ft. 1 in. 
The construction of each boiler involved 2,970 rivets 
and 4,925 staybolts. The boiler holds 8,100 gallons of 
water at the working height and 9,835 gallons when 
full. An interesting fact in connection with the boiler 
is that it expands in length 1946 in. from cold to 330 
Ib. test pressure. 
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Above (left and center) cross sec- 
tions at firebox and combustion 
chamber and back head 
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Above (right), section through 

driver and at rear engine cylinders 

and (below at the left) a front 
end view 
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Side elevations of the new 
Norfolk & Western loco- 


10 


ressure of 


The boilers are designed for a working 
300 Ib. per sq. in., but are set to work at 275 Ib. The 
grates used are of the N. & W. standard design and 


coal is fed by a Standard Type MB stoker. The fire- 
box is equipped with a Security brick arch having five 
314-in. arch tubes. 

The boiler is fitted with an Elesco Type E super- 
heater, with an American multiple throttle and a Worth- 
ington Type 6-s-A feedwater heater having a rated 
capacity of 12,000 gallons per hour. A Nathan live- 
steam injector of the horizontal non-lift type with a 
rated capacity of 10,000 gallons is used. The safety 
valve equipment consists of four Ashton 3!4-in. Type 
FC-10 valves. 

These locomotives are of the single-expansion artic- 
ulated type and have four cylinders, cast integral with 
the frames, 24 in. in diameter by 30 in. stroke. With 


General Dimensions, Weights and Proportions 
of the N. & W. 2-6-6-4 Type Locomotive 


Railroad 532520280 Norfolk & Western 
Builder’. iis visita cares Railroad company 
Type of locomotive 2-6-6-4 
Road Class. 22.1. erisa tren ей сеу Кузе э “A” 
Road numbers ..... EP EAs se spoon ETT ds iE 1200 and 1201 
Date: ‘built асаа ма sale epo Sb oq vis May and June, 1936 
SeFVICE аа оа san arit ang Gober DS AE Fast freight 
Dimensions: 
Height to center of boiler, ft. and in..... amets 10—514 
Height to top of stack, ft. and in........... 16—0 
Width "overall, за а ау aS 134 
Cylinder centers, in. 2.52 6o жаш кыба з 92 
Weights in working order, lb.: 
On drivers ..... юн 430,100 
On. "front. truck. РИ ОНИ 30,300 
On. trailing" truck: арине а еба sea Dres 109,600 
Total" enge clesie rrr mori tai 570,000 
Tender санае A eds wait CP YU ЕИ 378,600 
Wheel bases, ft. and in.: 
Driving (2565539 У 35—5 
Rigid эллез зада АЫЛ Аел Ак tute 12—4 
Engine, ЧИШ еса о ка poets ce BGs 60—434 
Engine and tender, ќоќа]..................... 108—714 
АШ оса, Ne «n6 em toc ren var ba ДО 5—0 
Wheels, diameter outside tires, in. 
DRIVING, НО д 70 
Front truck р не 36 
Trailing truck ........... Scone hire 42 
Engine: 
Cylinders, number, diameter and stroke, in. 4—24 x 30 
Valve. gear, ‘types cite nse as esee pit $ Baker 
Valves, piston t [e 12 
Maximum travel, in....... 814 
Steam lap, іп. 
Exhaust clearance 1/16 
Lead,. 1: оао зә ра rent и 
Cut-off in full gear, per сеп!................ 75 
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motive 
Boiler: 
"Туре? „миера santas Conical 
Steam pressure, lb. per sq. їп................ 
Diameter, first ring, inside, in.......... a spate ‘ove 91 
Diameter, largest, outside, їп................ 10514 
Grate, length, i]... eres ey hrs ежай 166! /за 
Gidle Width; An. ua uiia Space ste his v a RAT 10614 
Height mud ring to crown sheet, back, in... 7014 
Height mud ring to crown sheet, front, in.... 9334 
Combustion chamber length, ft. 'and ini. vs 9—8 
Arch tubes, number and diameter, in......... 5—3% 
Tubes, number and diameter, in.............. 57—2% 
Flues, number and diameter, їп............... 239—316 
Length over tube sheets, ft. and in.......... 24—1 
Net gas area through tubes and flues, sq. ft.. 11.24 
Euel 2X4 el£nsesa ue е haw met rne disce Bituminous 
BLOKE, exero ims dives ae ее чада Standard Mod. Type “В” 
Grate type. эзсе ver rca esu ааа N. & W. Std. 
Grate area, sq. ft............... мун 122 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber........... PS XS КЕШ 
P рб. ru veces PREG Too XAR TS 57 
Firebox. "total, о е аа катеа 587 
a PESO D ТН 6,063 
Evaporative, total ....... e rr esa ae ses 6,650 
Superheating (Type E) .................... 2,703 
Combined evap. and superheat 9,353 
Feedwater heater, type..... Worthington 6-S-A 
Live steam injector...... Nathan 
Tender: 
Style or type............... Rectangular 
Water capacity, U. , 
Fuel capacity, tons 
Tfücks o vie x9 Bae Six-wheel 
General data, estimated: 
Каке tractive force, engine, 75 per cent cut- 
CO eats ОР MSS 104,500 
Speed at 1,000 ft. per min. piston speed, m.p.h. 41.6 
Piston speed at 10 m.p.h., ft. per min....... 240.1 
Крав бира ааа бе нуз samt 48 
Weight proportions: 
Weight on drivers — weight, engine, per enn 75.5 
Weight on drivers + tractive force..... ores 4.12 
Weight of engine -- comb. heat. surface..... 61.0 
Firebox heat. surface, per cent comb. heat. 
sürface 2... sli e rere m nea pt nsus ers Enn 6.28 
Tube-flue heat. surface, per cent comb. heat 
CDISEC А ИЯ ER ES POMPE 64.9 
Superheat. surface per cent comb. heat. surface 28.9 
Firebox heat. surface + grate агеа.......... 4.8 
Tube-flue heat. surface + grate агеа.......... 49.7 
Superheat. surface = grate агеа............ 22.2 
Comb. heat. surface -+ grate агеа............ 76.7 
Gas area, tubes-flues + grate агеа........... .0921 
Tractive force -- grate атеа................. 857.0 
Tractive force = comb. heat. surface. ........ 11.2 
Tractive force x dia. drivers = comb. heat. 
И Е ore se eic PUERO T I 782.1 


275 1b. boiler pressure and 70-in. driving wheels they 
have a rated tractive force of 104,500 Ib. The cylin- 
ders are spaced 92 in. on centers and have 12-in. piston 
valves with a maximum travel of 8% in. The steam 
lap is 2 in., the exhaust clearance is Ив in. and the lead 
14 іп. The maximum cutoff is 75 per cent. The valves 
are operated by Baker valve gear which is controlled 
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by an Alco Type H reverse gear. The crossheads and 
guides are of the multiple-bearing type. The axles, 
crank pins and rods are of open-hearth carbon-steel 
forgings, normalized. 


Roller Bearings 


All of the wheels of both engines are equipped with 
Timken roller bearings. The tender of one engine has 
Timken roller bearings; the other has A.S.F. roller- 
bearing units. The driving-wheel installation is of spe- 
cial interest because it is the first of its kind. The 
driving-wheel assembly consists primarily of the wheels 
and axles, the axle tube or sleeve, the roller bearings 
and the driving boxes. The roller bearings are re- 
cessed into the driving-wheel hubs and the driving axles 
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The front (top) and rear (bot- 
tom) units of the cast steel 
beds embodying the frames, 
cylinders and cross members. 
The two castings have a total 
weight of 110,925 Ib. and their 
use displaced over 700 parts 


carry none of the locomotive weight, the weight being 
carried by the tubes. The outer races of the roller 
bearings are fitted into a recess in each driving-wheel 
hub and the inner races are pressed onto the ends of a 
finished axle sleeve, or tube. The axle tube is sup- 
ported in the driving boxes. The axles are hollow 
bored and in assembling the wheels and bearings the 
axle is pressed into one driving wheel. The tube, with 
the roller bearings slipped on each end, is placed over 
the axle. The other driving wheel is then pressed onto 
the axle, after which the outer races of the bearings are 
placed in the recesses in the wheel hubs. The inner 
races of the bearings are then pulled to the ends of the 
sleeves inside the recesses in the wheel hubs where the 
rollers are made to contact the outer races. The as- 


Drawing of the driving wheel roller 
bearing installation. At the left a 


cross section and plan section show- 

ing driving box and shoe and wedge 

and, at the right an end view and 

section at one pedestal showing lock 
key arrangement 
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Largest boiler ever built for a Norfolk & Western locomotive 


| box and a three-piece adjusting spacer between the box 

| and the inner bearing race. The driving boxes move 

| vertically in the frame jaws between hardened bronze 
liners. The frame wedge is welded to the frame. The 
roller bearings are lubricated by grease which is forced 
into the bearing through fittings in the wheel hubs. The 
driving axles are of Timken design. 

The roller bearings on the engine and trailer trucks 
are conventional Timken installations. The tender of 
one locomotive is mounted on Buckeye six-wheel trucks 
with Timken roller bearings, and the other tender has 
Commonwealth six-wheel trucks with A.S.F. roller- 
bearing assemblies. 

The engine frames, cylinders and frame cross mem- 
bers are all cast integral in two bed castings weighing 
110,925 Ib. which were furnished by the General Steel 
Castings Corporation. By the use of these cast-steel 

| frames it is estimated that 66 major parts and 634 minor 
| parts were displaced. The two-wheel engine truck and 


| 
| 
| 
| 
| 
L \ 


А driving wheel assembly with the bearings in place in the wheel |. ! NA 
hubs and the enclosure plates shown on the axle tube : 


Wheel hub, showing the recess for the bearing race 


sembly is completed by bolting the enclosure plates to 
the wheel hubs and clamping the driving boxes to the 
axle hub. This is accomplished by two pairs of wedges 
in the joints between the top and bottom sections of the 
driving box. The driving boxes are held in position on 
the tube by a backing ring on the inside end of each Th» cab and back head 
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The firebox and combustion chamber were electrically welded throughout 


the four-wheel trailer truck frame castings were also 
furnished by the General Steel Castings Corporation. 

High-pressure grease-gun fittings are used in numer- 
ous locations and two Nathan mechanical lubricators, 
actuated by the combination lever, supply oil from 33 
leads to 72 outlets for the lubrication of the cylinders, 
steam chests, guides, steam-pipe slip joints, pedestal 
shoes and other surfaces. 

The locomotives are equipped with Westinghouse 


Special Equipment Applied on N. & W. 
2-6-6-4 Type Locomotives 


Boiler: 
Boiler steel, nickel, third and fourth course 
and. raoi РАНЕН Bethlehem Steel Co. 
Boiler steel, carbon, first and second course, 
and outside side sheets..............-. Lukens Steel Co. 
Firebox steel, firebox and comb. chamber..Lukens Steel Co. 
Brick arch (Security) PERA p Gn T AA American Arch Co. 
Superheater (Туре E).................. Superheater Co. 
Throttle valve, multiple ................ American Throttle Co. 
Feedwater heater (Type 6-S-A), 12,000 
DI. uoce epe эъ Йал etu SS Worthington Pump & Ma- 
ch inary C огр, 
Injector, live steam, 10,000 gal. cap....... Nathan fan ufacturing Co. 
Stoker (Mod. gps аа E Standard Stoker Co. 
Firedoor (№; ЭУ. „еэ аже ce uero gd Franklin Railway Supply Co. 
Cab Fittings КУЙ вой; Mountings: 
Safety valves (Type FC-10), 4—374 in...Ashton Valve Co. 
Water colümn 5..... sce eee eri Дэ жэза Nathan Manufacturing Co. 
Bell: finget еси еее Viloco Railway Equipment Co. 
Sanders узала еъ сае rete al Graham-White Sander Corp. 
Reducing valve, steam heat eae AL)..Leslie Co. 
Headlight generator (Type E-3).......... yle-National Co. 
Headlight case, cast aluminum........... Pyle-National Co. 
Cylinders and Driving Gear: 
Wal ve О raise a RIEN S BR eee: Pilliod Company 
Packing, piston rod and valve stem...... Paxton-Mitchell Co. 
Cylinder. cocks: леев а caver Okadee Manufacturing Co. 
Reverse gear (type Н)..................12 American Locomotive Co. 
Frames and Running Gear: 
Frames, Cast -ateel 2, Dore y Ge КУ General Steel Castings Corp. 
Roller bearings, all engine and tender 
wheels: 2262 1.f4 9v. ...Timken Roller Bearing Co. 
Roller bearings, tenders .............. rae ) Roller Bearing 
o. (1 
American Steel Foundries (1) 
Lubrication: 
Lubricators, mechanical ................. Nathan Manufacturing Co. 
Brakes: 


Westinghouse Air Brake Co. 
Air  compressors, 


found; ааа pn AW, estinghouse Air Brake Co. 
Driver’ brakes: сезлери ere e war xia eI American Brake Co. 
Draft gear, tender (Type В-32-К).......... Edgewater Steel Co. 
Tender: 
Frame, water bottom и... лоза General Steel Castings Corp. 
Buffer, radial CDype E) rea дебес эне «nies Franklin Railway Supply Co. 
Flexible connections оен аа Franklin Railway Supply Co. 
Trucks, Хм НЕЕ Пьер Ene. 1200 “Commonwealth,” 
General Steel Castings 
Corp. 
Engine 1201—Buckeye Steel 
Castings Co. 
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No. 8-ET brake equipment, including two 8'%4-in. cross- 
compound compressors, mounted under runboards on 
opposite sides of the boiler. 

The rectangular water-bottom tender has a cast-steel 
frame which also forms the water bottom. The water 
capacity is 22,000 gallons and the fuel capacity is 26 
tons. The loaded weight of the tender is 378,600 Ib. 


Joy Rine—A locomotive and six empty passenger cars were sent 
upon a brief, wild run in Baltimore, Md., recently, by a man 
who suddenly boarded the engine, slugged the engineman and 
jerked the throttle wide open. The heavy locomotive and the 
six cars ran off the end of the track at the Hillen station of 
the Western Maryland, plunged through a gate and plowed into 
a shed at the rear of the station. As the roof of the shed tum- 
bled down about the locomotive, railroad employees rushed to 
the cabin to catch the man. It took eight men to subdue him. 
Later, 10 officers were required to quiet him at a police station. 
The identity of the man was not determined. 
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Link Motion Valve Gear 


Part II 


ЕВ Erorr starting the actual layout of the Walschaert 
gear, it is well to calculate the lengths and proportions 
of such members as can be readily calculated. In order 
to do this it is necessary to continue considering the 
functions of the combination lever and the link sepa- 
rately. Fig. 7 shows the effect of the combination lever 
alone while Fig. 8 shows the effect of the link alone. 

In Fig. 7, it will be noted that dimensions x, у and = 
must be taken from the general plan of the locomotive 


ак 


£ valves) 


4 Laptlead th 


Fig. 7 


under consideration. The extreme positions of the 
combination lever due to the motion of the crosshead 
should not exceed 60 deg., in order that the angle « be 
kept well within its limit of 135 deg. 

In Fig. 8, it will be noted that angle 6 is taken at 
40 deg., which is less than the recommended limit, in 


7 


€. 
fadus Bar lengh 
Zant Circle Drow ot less than 2. 


f-lguivelent Lecentricily 


2+ Sin Z0*» 2", 342802 =. 68404 
48404 * 9$". 6.5" 


Fig. 8 


order that the throw of the eccentric will not be ex- 
cessive nor difficulty be encountered: in holding the an- 


` Center of С, ylinder 
above center of Axle. 


Fig. 9 
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By J. Edgar Smith 


Laying out the gear — Effects of 
combination lever and link — 
Location of parts 


gle between the eccentric rod and the link tail within 
the limit of 135 deg. The radius of the link circle is 
taken at 916 in. in order that full advantage may be 
taken of the motion of the link in proportioning the 
reversing mechanism. However, should the ratio of 
the radius rod length to the link circle diameter be less 
than 3.5 to 1, it would be necessary to reduce the link 
circle diameter. 


Derivation of the Formula for Combination 
Lever Proportions 
From Fig. 7:— 


a:acba: 


5 8 
а 

а = ss(=) 
a+b 


since ај = lap + lead or L, this value should include 
Ye in. for lost motion in the pin connections. 
From Fig. 8:— 


or 


b : a+b = аз : 325 
or 
b 
аз = 3.25§ —— 
atb 
а: = equivalent eccentricity or Е 
then ? 
a b 
L:E-.5S $ 3:25 
a+b atb 
therefore 
.5SEa 3.25Lb 
a+b E a+b 
.5 SEa = 3.25 Lb 
3.251. 
а = x b 
5 SE 
or 
6.5 T 


а = — — x b for 9'4.in. link circle radius. 
SE 

Should it be necessary to select a shorter link circle 
radius, the following formulae may be used to corre- 
spond to the various radii: 


Link circle Formula 
radius 
6.161. 
PANE EET a = --—~— xb 
SE 
52], 
БЕШЕНЕГЕ EM КОКТУ EUIS E TEN EE du a = —--— xb 
SE 
5.47 L 
BS а: ETEENI EE err eR E а Loe «b 
SE 
5.13 Г. 
ИТ, ар ня а == vb 
SE 
4.781 
Т. ел a=- —--УЪ 
SE 
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Link circle Formula 
rani 445L 
6% Ш. E" а = SE xb 
: 4111, 
6 їп. „еее ин и нони нео c: а = SE xb 


The upper arm of the combination lever should not 
be less than 2% in. If possible, attach the union link 
directly to the crosshead pin as shown in Fig. 7. With 
the combination lever dimensions determined, the layout 
may be started, laying out at not less than 3 in. to 1 ft. 
scale, and starting with all the basic centerlines taken 
from the general plan. 


fguvalent 
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Fig. 10 


With a and b as centers and the length of the main 
rod as a radius, describe arcs 7-7 as indicated in Fig. 
9. Connect О» with a and b, intersecting stroke circle at 
e and d. Midway between e and d locate C, which is the 
forward dead-center position of the crank pin. From C, 
through Оз, draw a line intersecting the stroke circle at 
Cı, which is the back dead-center position. Points f and 


"x 


Fig. 11 


428 


9 are located midway between C and C1. Then with f 
and g as centers and the length of the main rod as a 
radius, describe arcs h and 1, locating point j on the 
crosshead path. When the point of intersection of arcs 
h and i is off the center of the cylinder, it indicates that, 
for the length of main rod selected, the height of the 
center of the cylinder above the axle center is not cor- 
rect. This should be corrected, if conditions permit, be- 
fore continuing with the design. 


Locating Link Positions 


By locating the bottom connection of the combination 
lever in Fig. 10, from position j as found in Fig. 9, 
and the valve stem locations according to the equivalent 
eccentricity, positions s and s, can be established. 

From O describe arc R with the length of the radius 
bar OR as a radius; also from S and S, describe arcs 
V cutting the link circle at points v. From points O4 
and v describe arcs at 52 and S3. Join 0.2 and О,Л2, 
to locate points x and ху. With the same radius OR, 
describe from x and vı arcs F and B, which intersect 
arcs V at Н 423 and t4, the actual positions of the link 
block at extreme link throw. This method divides up 
the link-block slip between forward and backward mo- 
tion. 

In the case of passenger locomotives it is sometimes 
desired to throw all the link-block slip into the back-up 


motion. Then, as in Fig. 11, with O4 and v-v (in full 
gear forward) as centers, locate points х and +, as cen- 
ters of the link radius. F and B will then represent the 
positions of the link in extreme positions. 


Locating the Reverse Shaft 


While the conditions of the locomotive may require 
that the slip-block style of shifter be used, the recom- 
mended link connection attached to the radius bar be 
yond the link block will be described here. | 

By assuming a length Ft, and locating points fg, fs 
and £4, as shown in Fig. 12, the center of the reverse 
shaft can be located. Care should be taken that the 
angle between the link lifter link and the radius rod does 
not exceed 135 deg. in extreme positions, and that the 
reverse shaft arm clears the link in its extreme position 
by at least 1 in. 


Locating the Eccentric Crank and Eccentric Rod 


With the crank pin positions C, Сү, f and д as in Fig. 
9, and the link positions R, F and B as in Figs. 10 or 11, 
assume, tentatively, a link tail radius L and offset T 
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Lenght of our fod 3.5 
Села of Lecentrie Crank ` QM tees then, 


Fig. 13 


which will locate points R, Е! and B4. With R102 
as a radius, describe arcs x-y as shown in Fig. 13. If 
the link tail offset T is correct, arcs x-y will be equidis- 


Failures of 


tant from О» so that an eccentric throw circle may be 
drawn with О» as a center. Then if, with Е; and B, 
as centers and R,0» as a radius, the eccentric throw 
circle will be intersected at points which are the same 
distance A from C and Сі, then the elements shown 
are correct. It will be noted that it is usually necessary 
to make several trial layouts, assuming different values 
of L, T, and Р О», before eccentric crank 4 will check 
out in all four positions. 

Care should be taken to see that the angle between 
the link tail and the eccentric rod in the extreme posi- 
tion does not exceed 135 deg. Also, the ratio of the 
length of the eccentric rod to the length of the eccentric 
crank should not be less than 3.5 to 1. 

By laying out the valve gear as described, very little 
adjustment in the shop will be necessary. All the ele- 
ments have been laid out with particular reference to 
their independent functions and if it is desired to plot 
the gear layout in several positions of the stroke, the 
total valve travel, valve events and valve positions with 
respect to the crosshead positions, will be found to hold 
very accurately to the values determined in advance by 
means of the Zeuner diagram and the theoretical valve 
ellipse. For this reason, it is seldom necessary to entail 
the extra work of actually plotting the ellipse from the 
layout or even setting up the gear on a model in order 
to take the valve events and the valve ellipse readings. 

(To be continued) 


Locomotive Parts* 


Locomorive tires fail because of defects in the steel 
chargeable to the manufacturer, as well as because of 
rough machine work in the railroad shops. The latter 
type of defect was considered in the Railway Mechanical 
Engineer for July, page 314. The present article will 
deal with manufacturers' defects. 

It is comparatively easy to distinguish between a fail- 
ure caused by a defect in the steel and one caused by 
rough machining. It is not alway an easy matter, how- 
ever, to convince the one who is at fault that he is re- 
sponsible. With rough boring and evidence of a fatigue 
crack starting from the bore, it is, of course, useless to 
attempt to prove that the manufacturer is to blame. 
There may be a manufacturer's defect in the same place 
that the fatigue crack started, but it is usually so in- 
significant in appearance compared with the rough ma- 
chine work that the cause of the failure must be ascribed 
to the latter. 

It is necessary, when a broken tire is to be examined 
by the metallurgist, that all of the fractured ends be sent 
to the laboratory, so that he can have a clear picture of 
what happened. Ordinarily a critical examination of all 
of the breaks will reveal the location of the first one. 
While the other breaks will, of course, be examined and 
reported upon, the primary break will receive the greater 
amount of attention and naturally will carry the onus of 
the failure. 


* Part 4 of an article which began in the May issue. 
Т Assistant Test Engineer, Canadian National Railways. 
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Break Caused by Defective Material 


In the first example which will be considered in this 
article, only one of the six pieces into which the tire 
broke was at first shipped in. Had the cause of the 
break been based on this one piece, the failure would 
have been charged to rough boring. After a careful 
examination of the single part there was some question 
as to whether the particular fracture was the primary 
break. The other parts of the tire were sent for and an 
examination of the 12 ends revealed the part that was 
the first to fail. A detailed progressive examination was 
then made of the two surfaces of the fracture and the 
report was based on this break. 

A fracture from a defect in the steel will usually be 
indicated within the broken section of the tire, while a 
fracture from rough machine work will start from the 
surface. This particular tire failed from a defect in the 
steel, which appeared in the fracture as a straight crack 
1¥ in. in width, parallel with the tread, and starting 5$ 
in. from the outer face of the tire. This crack is shown 
in Fig. 1; the dark area directly above the crack is the 
shadow of the overhanging fracture and has no par- 
ticular significance. 

Examination of the fracture revealed a narrow band 
about $ in. deep under the crack. This is part of 
the fatigue crack, transverse to the major portion. 
which is parallel to the surface of the tread, and the tire 
failed when the crack turned downwards and across the 
section. As long as it ran parallel to the tread, the tire 
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remained intact, although the surface of the crack may 
have been several square inches in area; as a matter of 
fact, this actually proved to be the case when the fatigue 
crack was opened up to view. 

Looking at the long crack in the fractured end of the 
tire, as shown in Fig. 1, the verdict in general was that 
the tire was piped and that it failed because of this. A 
pipe would hardly occur in such a location and in that 
shape, however, and it was decided to make a more de- 
tailed study of the fracture. 

Several slots were cut through the tire parallel to the 
fracture, the sections varying іп width from 7 in. to 
an inch. These were then cut crosswise as shown in 
Fig. 2, so that the pieces could be removed and the crack 
opened up to view. The mate to this face is shown in 
Fig. 3. As each slice was cut and examined, the picture 
began to clear up and the pipe faded into a fatigue crack 
of unusual proportions; the cutting continued until the 
nucleus was disclosed and the cause clearly developed. 
The defect is indicated by the dark line near the top of 
the view in Fig. 2; this was about 14 in. in length and 
a short distance below was a second defect shown by a 
dark spot about Мв in. long. 


Macrostructure Examination 


A section of the tire was then cut, polished and deep 
etched, with the result that a small area at the nucleus 
of the defect was eaten out by the acid. This area, more 
porous than the main part of the section, was in the deep 
etched part which appeared to be free of any defects. 
This small area was just in line with the flaw shown in 
Figs. 2 and 3 and is an indication of the source of the 
failure. Incidentally, this case is similar to a number 
of others where failures under the drop test were charge- 
able to such defects. 


Microscopic Examination 


Continuing the study, a specimen was cut for exam- 
ination under the microscope ; it included the area which 
showed up as defective in the deep etched section. This 
unetched specimen showed that the steel in the defective 
area was full of inclusions. A microphotograph is shown 
in Fig. 4. The defects appear to be sulphides and when 
the surface was deep etched they were eaten out, leaving 
the section porous. This flock of sulphides was about 
14 in. in length and 45 in. in width—a rather small 
defect in the steel, yet it was the cause of the failure of 
the tire. 


Why Was It the Primary Break? 


Why did we select this break as the primary cause of ` 


the failure? Examining the tire in general we found that 


Fig. l—Primary fracture, showing crack parallel to 
tread. Fig. 2—Tread of tire cut away to show the 
face of the transverse fatigue crack. The two dark 
spots in the upper right-hand corner, and in line with 
the arrows, are defects which caused the failure; in 
other words, they are the nuclei of the fatigue crack. 
Fig. 3—The opposite face of the fatigue crack shown 
in Fig. 2. Fig. 4—A micro-photograph showing defects 
which caused the failure. Fig. 5—Side view of tire, 
which was faced off because of warping. This is one 
of the secondary fractures. Fig. 5a—Cross section of 
break shown in Fig. 5. Note the fatigue crack at X. 
Fig. 6—Another side view of the tire, showing rough 
facing. This is another secondary fracture. Fig. 7— 
Another side view of the tire. No metal was re- 
moved at this point in the facing process. This is 
another secondary fracture, the break starting at the 
bore, as in Figs. 5 and 6. Fig. 7a—Cross section of 
the break shown in Fig. 7. The fatigue crack started 
at X, at the edge of the counterbore. 
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it had been slightly warped and was not true. To remedy 
this the shops faced off a portion on one side, and rather 
roughly at that; about two-thirds of the surface on the 
flange side showed evidences of removal of material in 
this way. ов 

The tire in question broke into six pieces and it was, 
of course, advisable, if possible, to study the break which 
opened up first. In our studies of tire failures over the 
past ten years or so we have had many instances where 
there was only a single break. When a tire fails in 
this way the fracture is usually practically in a straight 
line, starting from the bore and at right angles to a tan- 
gent to the circle at the point from which the break 
starts. In many instances the fracture forms a right 
angle with this tangent for the full thickness of the tire. 

Simple examples of such breaks will be found in tires 
broken in the course of shipment. Recently I noticed a 
tire that failed, which was shrunk on the wheel center 
just before the shops closed down for the holidays. The 
men on returning to work after the holiday season dis- 
covered the tire broken. The fracture was perfectly 
straight across the section, starting from a torn sharp 
edge—otherwise the tire was perfect. Based on many 
instances of this kind, we have concluded that when a 
tire breaks into several pieces, generally speaking that 
fracture which is straightest across the full section of the 
tire is the primary break. 

Let us now consider the other extreme—the case 
where the tire fails with an irregular break, although it 
started with a fracture that for an inch or two was sim- 
ilar to the lines of the primary break. In other words, 
the fracture starts out exactly like that of a primary 
break and then flares out on either one side or the other. 
One of the tests required before a shipment of tires 
leaves the mill is the drop test. It is not unusual for a 
tire to fail under such a test, in which case the breaks 
are similar to those just mentioned, whether the failure 
starts from tool marks caused by rough machining, or 
defects in the steel. The manufacturers are careful to 
protect the tires from failures by taking pains to remove 
all sharp edges by rounding them off, and by using 
fillets rather than making sharp corners. 

The illustrations with this article attempt to show the 
difference between primary and secondary fractures and 
represent average failures of each type. It is not in- 
tended to convey the impression that all failures of either 
type will be similar. There are, of course, departures 
from the average and in such cases critical investigations 
must be made in the attempt to determine which is the 
primary fracture. Most of the failures, however, come 
fairly close to the typical types described above, the 
primary fracture being a straight break across the sec- 
tion and the secondary fractures starting off in a straight 
line for a short distance, and then flaring out. 

With this background, let us examine the four frac- 
tures in the tire which are illustrated by Figs. 5, 6, 7, and 
8. These are all views looking toward the flange side 
of the tire. All of the fractures except the one illus- 
trated in Fig. 8, show the break deviating from a straight 
line, about one inch from the bore. It is, therefore, fair 
to assume that the break shown in Fig. 8 was the pri- 
mary cause of failure. The others (Fig. 5, 6, and 7) 
are typical fractures for a tire failing under the drop 
test; that is, of a tire that has been crushed by pressure. 
We, of course, do not know the exact sequence of the 
secondary failures. They may have been the result of 
blows only, or a combination of blows with defects in 
the steel or rough machine work. In this particular case 
we decided that they were mostly the result of blows 
and rough machining, the latter being started small 
fatigue cracks, which in time would have resulted in a 
complete fracture. 
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Figs. 9 and 10 show where the fatigue crack splits 
the tire and comes to the surface of the tread. Fig. 9 
is a side view; the crack extended about six inches 
lengthwise of the tread from the fracture, the cross sec- 
tion of which is shown in Fig. 1. Fig. 10 is a view 
looking down on the tread of the tire. The crack is 
shown extending lengthwise near the right-hand side 
and also crosswise for most of the width of the tire. 

It so happens that fatigue cracks are quite evident in 
two of the fractures, Figs. 5a and 7a, in one case at the 
edge of the bore and in another at the edge of the coun- 
terbore, both on the flange side of the tire. Both photo- 
graphs show fairly clearly the lines of fracture radiating 
from the fatigue crack. These started from roughnesses 
caused by the boring and counterboring of the tire (see 
Fig. 11). Had the tire not failed because of the flaw 
in the steel, it would undoubtedly have done so later on, 


Fig. 8—Primary fracture at the left. Note that it is 
fairly straight and almost at right angles to the bore. 
Fig. 9—Looking at the side of the tire with the flange 
at the far side. The crack will be seen extending 
lengthwise along the tread, in line with the arrow. 
Fig. 10—View looking down on the tread of the tire, 
showing where the primary crack had come to the 
surface. For side view see Fig. 9. The crack shows 
quite clearly near the right side, but it actually ex- 
tends in line with the arrow, almost to the dark 
portion at the left. Fig. 11—Мо!е the rough machine 
work in the boring of the tire, and particularly in the 
counterbore. Fig. 12—Fracture caused by defective 
steel. Nucleus of the fracture at about the point 
where lines projected from the arrows would meet. 
Fig. 12a—Opposite face of fracture shown in Fig. 12. 
Fig. 12b—The deeply etched section reveals the defect 
at the nucleus of the fracture. It is at a point 
where lines extended from the two arrows would cross. 
Fig. 14—Example of a poorly turned tire. Note the 
rough tooling on the flange and near the throat of the 
flange at X. 


because of these fatigue cracks. This emphasizes the 
fact that it is essential not only that the very best steel 
be used, but that every precaution be taken to insure a 
smooth job of machining. | 


Another Failure 


Let us now consider another tire failure caused by a 
defect in the steel. This particular tire failed a little 
over a month after it was placed in service, new. In 
this case the tire was not broken into pieces, but a single 
break opened up. There is, therefore, no question about 
the primary break. Figs. 12 and 12a show the two 
faces of the fracture. The nucleous of the break, as in- 
dicated by the point from which sunburst radiations ex- 
tend, was about 1:4 in. from the bore and two inches 
from the outer edge of the tire. There is in this instance 
really no definite fatigue crack; that the crack is pro- 
gressive is indicated by the finer structure near the nu- 
cleous, the fracture gradually becoming coarser the far- 
ther it gets from the nucleous. 

In the macrostructure examination, Fig. 12b, the deep 
etched section reveals the porous spot, about 14 in. by 
\2 in. in size, situated in about the same location as 
the nucleous of the fracture. Fig. 13 shows the bore of 
the tire. It is very rough and had it not been for the 
defect in the steel, would in all probability have caused a 
fracture of the tire later on. A rough machining job 
was also done on the tread of the tire, as is indicated 
by Fig. 14. The metal was gouged out on the throat 
and torn on the flange. 

These are only two instances of fractures, but they are 
typical of others. Usually an examination of a deep 
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etched section reveals the fault to be in approximately 
the same location as the nucleous of the fracture, pro- 
vided the section for examination is cut within a reason- 
able distance either side of the fracture. 


Locomotive Wheel Centers 


There is another matter that should be given con- 
sideration and that is the effect of the wheel center being 
out-of-round. Steel tires endure hard service, but if 
the tire is not in any way defective, its shrinking on a 
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Fig. 13—Rough machine work on bore of tire 


wheel center out-of-round will not necessarily cause a 
failure. The thing that causes failure is not excessive 
stresses on the tire due to service, or the lack of contact 
with the wheel center, or an out-of-round wheel center. 
Rather, it is the finish of the surface of the tire and the 
quality of the steel, both of which must be as nearly per- 
fect as possible. We are careful to provide test pieces of 
tire steel which are finished with a high polish, and yet 
the tires are expected to stand up in service with surfaces 
almost as rough as alligator skin. 

Might it not be advisable to consider the possibility 
of using nickel cast iron of reasonably high strength for 
wheel centers on locomotives? This may appear to be 
too daring a suggestion, but let us consider it. The 
damping effect of cast iron is much greater than that of 
steel, about 25 times as much. When a tire suffers from 
a blow, the shock is transmitted to the axle and may 
cause an axle failure. Passenger car tires are placed on 
cast iron wheel centers. I do not know of a broken axle 
that can be ascribed to failure in the wheel fit in pas- 
senger car service. They fail outside the wheel centers, 
but not inside the wheel fit. On locomotive axles about 
50 per cent of the failures start in the wheel fit. If nickel 
cast iron of 55,000-Ib. tensile strength is used it will be 
necessary to alter the design of the wheel center con- 
siderably, but there should be a saving in both axles and 
tires. 
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Corrosion of Open-Top Cars 


Four principal factors other than mechanical damage 
are responsible for the destruction of hopper cars and 
gondolas: (1) Atmospheric corrosion ; (2) corrosion due 
primarily to the character of the lading; (3) schedule or 
method of operation of the cars as affecting the amount 
of atmospheric and lading corrosion, and (4) abrasion. 
The first three factors depend upon the three principal 
types of corrosion: Atmospheric, under-water and chem- 
ical corrosion. 

It has been established! that the amount of corrosion 
of a steel structure in the atmosphere depends primarily 
on the amount of atmospheric pollution, on the length 
of time the structure remains wet, and on the amount of 
wet, solid foreign matter, such as dust or soot, which 
remains in contact with the structure. The rate of cor- 
rosion may be further influenced by the angle of slope 
of the structure, by the smoothness and tightness of 
joints, by the adherence of the scale or rust film which 
forms, by the acidity or alkalinity of the polluting liquids, 
and by the degree of roughness of the surface of the 
steel. The composition of the steel has an important 
bearing on the rate at which it corrodes, hence the adop- 
tion first of copper steel and now the widespread and 
increasing use of Cor-Ten. 

Because the corrosion of steel, and of other metals, 
depends upon the exact conditions which surround its 
use—conditions which determine the kind of corroding 
mechanism and the rate of corrosion—it is essential to 
consider the conditions which may exist during the use 
of a particular type of car. The service to which a hop- 
per car is subjected, for example, may vary from trip to 
trip, or even from time to time during the same trip. 
The identification of the causes of corrosion under these 
complicated conditions is not a simple task, but the deter- 
mination of the causes when the structure is under the 
same conditions throughout its serviceable life may pro- 
vide a basis for the estimation of the amount of corrosion 
under complicated conditions. If this appears impossible, 
such a consideration will at least facilitate the estimation 
of the durability of different kinds of steel under iden- 
tical conditions. 

Open-top cars are used for the transportation and 
storage of coal, coke, cinders, sand, stone, etc., some of 
which are more corrosive to the cars than others. Severe 
corrosion cannot take place, however, when the car sides 
and bottoms are covered by these commodities, unless the 
lading is wet. If the lading is wet when loaded or be- 
comes wet from rainfall, then local corrosion may be 
initiated and rusting will proceed at a rate which depends 
on the character of the leachings which filter through 
the lading, and also on the temperature. The leachings 
may vary widely in their properties; those coming from 
coal and cinders, for example, are much more destruc- 
tive than water leachings from sand and stone. 


* Manager, Sheet and Strip Division, Metallurgical Department, Car- 
negicTlinois Steel Corporation, Pittsburgh, Pa. 

Research Engineer. Carnegie-Illinois Steel Corporation, Pittsburgh, Pa. 
$ Corrosion Research Laboratory, 
Vandergrift, Pa. 

! The Influence of Rainfall and Smoke оп the Corrosion of Iron and 
Steel, by G. N. Schramm and E. S. Taylerson, Symposium on the Out- 
door Weathering of Metals and Metal Coatings, American Society for 
Testing Materials. 1934. 


Carnegie-Illinois Steel Corporation, 
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By С. №. Schramm*, E. S. Tayler- 
sont, and €. P. Larrabeei 


A critical study of causes dis- 
closes that 80 per cent or more 
of the deterioration is due to 
atmospheric corrosion and that 
the effects of leachings do not 
become severely destructive un- 
til bituminous coal has been 
in cars from four to six weeks 


Corrosion caused by atmospheric conditions and by 
leachings from lading may be affected by the schedule 
of operation of car equipment. Cars which are stored 
under certain types of loads for weeks at a time or even 
months, may be impaired by corrosive leachings, whereas 
cars which are stored empty, for long periods of time. 
are subjected to the relatively mild atmospheric type oí 
corrosion. Cars operating in normal service are. of 
course, subjected to both atmospheric and some degree 
of lading corrosion, but the latter will not prove serious 
except in those cases where, due to faulty design, par- 
ticles of lading are trapped in seams or pockets. 


Atmospheric Corrosion 


The corrosion of steel cars is due primarily to expo- 
sure to atmospheric conditions. The Freight Тгаћс 
Report of the Federal Coordinator of Transportation? 
shows that the average period from the time freight cars 
were placed for lading until released by consignee was 
614 days for gondola and hopper cars. Other statistics 
show that in 1930 the number of carloads of freight car- 
ried in hopper and gondola cars was approximately 
14,219,000, and the total number of hopper and gondola 
cars, railroad and private, was 947,724. This would re- 
quire an average of 15 trips per year by each hopper or 
gondola car. Since chemical action stops when the lad- 
ing freezes and since freezing temperatures prevail in the 
Middle Atlantic States and other Northern states dur- 
ing approximately one-fourth of the year, the average 
number of trips during which a car may be exposed to 
lading corrosion is correspondingly reduced to 114. 
Further, since rain falls during approximately one-third 
of the days of the remaining nine months, it may be 
estimated that lading will become wet after a lapse of 
one-third of the average number of days during which 
it is under load. If it is assumed that the car is under 
load during the 6.25 days from the time it is placed until 
it is released, although 4.7 days is probably more accur- 
ate, the lading will probably be subject to rainfall after 
2.08 days. The lading will probably be wet during the 
remainder of the trip, if average precipitation is heavy 
enough to saturate the contents, and the average period 
during which the car is susceptible to lading corrosion is 
then two-thirds of the time it is loaded, or an average of 


* Freight Traffic Report, Section of Transportation Service, Federal Co- 
ordinator of Transportation, Volume 1, page 88 
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4.17 days per trip, or, on the basis of 11.25 trips per 
year during non-freezing weather, 47 days a year. Of 
the 14,219,000 hopper and gondola carloads originated 
in 1930, only 6,024,963 were bituminous coal; that is, 
only 42.4 per cent of all hopper and gondola loads con- 
sisted of bituminous coal. ‘Therefore, if a car is sus- 
ceptible to corrosion by all kinds of wet lading during 
47 days a year, it may be subjected to wet bituminous 
coal corrosion during an average of only 20 days a year. 

These figures are rough approximations only and are 
subject to wide variation, but even if the period of sus- 
ceptibility to bituminous coal corrosion is trebled (to 
60 days) they indicate generally that coal, if loaded dry, 
can be the agent responsible for the corrosion of an 
open-top car, in average intermittent service, only over 
a very short period of time—a period probably too short 
to be extremely harmful. However, if the car is ex- 
posed to wet coal continuously for a single period of 
60 days during the year, corrosive attack may be severe. 

Since steel corrodes only when wet, coal or other 
lading retained in pockets or at joints in an open-top 
car increases corrosion by greatly prolonging the time 
the structure remains wet. Therefore, every attempt 
should be made to obtain complete removal, or the car 
so designed that a minimum of lading is retained in 
the car. 

Examination of the corrosion products in the scale 
on the sheets of an old hopper car has shown them to 
be substantially the same as the rust which forms on 
steel that has been exposed only to atmospheric condi- 
tions. There is no evidence to indicate that this rust 
was formed by any means other than atmospheric con- 
ditions. The amount of sulphur (sulphate), for ex- 
ample, in scale removed from five hopper cars of widely 
different age and service was 0.18, 0.22, 0.35, 0.25 and 
0.41 per cent, while the sulphate sulphur from cor- 
rosion products which formed on copper steel exposed 
only to an industrial atmosphere was slightly greater 
than any of these figures—0.45 per cent. 

The destruction of hopper cars by coal is probably 
greatly over-emphasized, much of the deterioration by 
other corrosive conditions being held to be due to coal. 
It has been said that hopper cars have been destroyed 
within six months by the leachings from soft coal. As 
previously stated, “The very fact that some of these 
cases have been recounted on several occasions demon- 
strates the unusualness of the phenomenon, but the most 
striking proof that these are unusual cases rests on 
the fact that the hundreds of thousands of cars in nor- 
mal service have not been affected by such severe cor- 
rosion in a short time."? It is probable that the cases 
which have commanded attention involved cars which 
had already received considerable service before being 
subjected to long-time storage. 

If it is accepted that atmospheric corrosion, lading 
corrosion, the schedule of car operations, and abrasion 
are responsible for the destruction of cars, attention 
may be given to the methods of combatting such de- 
struction. The schedule of car operations should pro- 
vide for full and empty service without long periods 
of storage under load, particularly of coal and cinders. 
The character of the lading cannot be changed, but 
cars should be unloaded promptly. 


Low-Alloy High-Strength Steels 


Atmospheric conditions cannot be changed, but steels 
which are more resistant to severe industrial atmos- 
pheres than mild or copper steels can be and are being 
used extensively to provide equipment which is more 


з From a paper on “Cor-Ten—A_High-Tensile Corrosion-Resisting Steel 
for Railroad Equipment," by R. F. Johnston and G. N. Schramm, presented 
before the Railway Club of Pittsburgh, November, 1934. 
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durable than that constructed of the usual steels. As 
described by Whetzel,* corrosion-resistant high-tensile 
steels are being used by many railroads to combat the 
problems arising from the rapid destruction of ordinary 
steel equipment. The composition and physical proper- 
ties of Cor-Ten, the most widely used steel of this type, 
have been described elsewhere.? 


Coal Corrosion 


The corrosion of steel cars by coal depends largely 
on the kind of coal, and the length of time coal is 
stored in a wet condition in the cars. Long storage 


permits two corrosion mechanisms to act on metal 
parts: (1) Attack by leachings which contain appre- 
ciable amounts of ferric sulphate, and (2) corrosion 
set up by the constant physical contact of particles of 
wet coal against the metal sides and bottoms. 

Solid particles in constant contact with metals which 


Fig. 1—Rusted samples of Cor-Ten (left), copper steel (center), and 
plain steel (right) after three years in an industrial atmosphere 


are continually wet, produce oxygen concentration cells 
or salt concentration cells in which the concentration of 
either salt or oxygen dissolved in the water under the 
particle differs from that in the water adjacent to the 
particle. This difference in concentration results in 
local electrolytic or battery action and causes and pro- 
motes corrosion of the metal under the particle. 

These two forms of destruction—attack by leachings 
and attack by particle contact—react on nearly all metals 
and are not to be construed as pertaining to steel alone. 
Contact corrosion may also result from the contact of 
other kinds of wet particles, such as sand or stone, 
against metal surfaces, but in the case of stored coal, 
ferrice-sulphate corrosion conceivably may proceed 
without contact corrosion. The size of the material 
of which the lading is composed has also an important 
influence on the extent of contact corrosion and on the 
length of time the lading remains wet. Lading con- 
sisting of material of small size may produce a greater 
amount of corrosion. 

Several tests have been made to determine the rate 
of corrosion of different kinds of steel by wet coal. In 
cooperation with one of the eastern railroads, clean 
(pickled) pieces of different steels were fastened to 
the bottoms and sides of hopper cars which were sub- 
sequently loaded with coal and the coal wet with suffi- 
cient water to cause a small, but continuous flow of 
leachings. The cars were kept under load for a period 
of six months. A careful study of the results of this 
test shows that it would be necessary to subject a scale- 
free hopper car to ten periods of similarly severe cor- 
rosion to dissolve completely the sides and bottoms. 
It is estimated, however, that perforation of the plates 
or sheets caused by pitting would be extensive enough 
to require replacement of the sheets after not more than 
five such periods of exposure. Under the most severe 


* Modern Steels and Weight Reduction, by J. C. Whetzel. American 
Iron and Steel Institute, May 23, 1935. 

5 New Alloy Steels and Their Application to Car Equipment, by G. N. 
Schramm, E. S. Taylerson, and A. F. Stuebing, Railway Age, December 
8, 1934, page 761. 
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conditions as represented by a test of this kind, in which 
pickled sheets were subjected to continuously wet coal, 
the car body might require replacement in approximately 
2% years. The plates in the bodies of conventional 
hopper and gondola cars remain serviceable for approx- 
imately 9 to 12 years, the exact length of time varying 
with the kind of steel and the particular service condi- 
tions. Destruction of the plates by the severe corro- 
sion induced by stored wet coal for repeated periods 
of six months’ duration may occur; therefore, in only 
approximately one-fifth of the time of average car 
“life.” 

In another test made by a mid-western railroad two 
hopper cars, one constructed of Cor-Ten and the other 
of copper steel, were allowed to stand loaded for six 
months with two sizes of coal containing 2.5 per cent 
sulphur. The decrease in thickness of the plates in 
different parts of the cars was measured by a microm- 
eter. The average loss in thickness was 0.0014 in. for 
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Fig. 2—The relative corrosion resistance of Cor-Ten, copper steel and 
plain steel in an industrial atmosphere 


the Cor-Ten car and 0.0030 in. for the copper-steel car. 
The largest loss in thickness occurred in that part of 
the car containing coal screenings, the loss being 0.0037 
in. for Cor-Ten and 0.0072 in. for the copper steel. 
This would indicate that under the most severe con- 
ditions the plate would be completely destroyed in from 
67 to 35 such storage periods, depending upon the kind 
of steel used in the construction of the car. Perfora- 
tion at local points of attack would occur very much 
sooner, such perforation necessitating the removal of 
the car from service. These results are as nearly con- 
cordant with those obtained on the eastern railroad 
as could be expected under the radically different con- 
ditions of the two tests. 

To estimate the proportion of corrosive action in 
freight cars which is due to coal leachings, several fac- 
tors must be considered. As demonstrated above, the 
average exposure to leachings from wet coal during 
non-freezing weather is only 4.77 periods of 4.17 days 
in each year. As will be shown later, the corrosive 
action set up in the first month of storage, even with 
coal high in sulphur, is only one-thirtieth as severe as 
the average corrosive action for the first six months of 
storage due to the fact that a period of approximately 
one month is required for the formation of severely 
corrosive leachings. Many coals have low sulphur con- 
tent and the leachings which form from such coals may 
be only mildly corrosive. In normal coal-car service 
the interval between exposure to coal permits the for- 
mation of a rust film which serves as a partial protection 
against the action of the leachings. When cars are 
loaded and emptied frequently contact corrosion is 
distributed more uniformly over the plates and does 
not cause such severe local pitting as occurs when coal 
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remains stationary in a car for a long period. 

During the normal life of the plates in open-top cars. 
a period of about 12 years, coal corrosion may act for 
an average of 4.77 periods of 4.17 days each year, or 
57 periods of 4.17 days in 12 years. Provided no pe- 
riods of exposure to leachings are over one month, the 
corrosive action due to wet coal during the entire 12 
years would be equivalent to only about one-thirtieth 
of one period of six months under continuously wet 
lading. Even if it is assumed that the coal is so cor- 
rosive that it would perforate the plates in six months 
if stored, the effect of coal leachings in normal service 
would account for the loss of only about one-thirtieth 
or less than 4 per cent of the plate. If the car is in 
coal service exclusively, the corrosion attributable to 
coal leachings would not normally cause the loss of 
more than 10 per cent of the plate. The other 90 per 
cent of the deterioration must necessarily be ascribed 
to other corrosive agents or mechanical damage. 

It appears logical to believe that this major destruc- 
tion is brought about by exposure to the atmosphere 
and that the fundamental method of obtaining greater 
serviceability is to construct the cars of a steel that is 
more resistant to atmospheric corrosion than copper 
steel. "Those low-alloy high-tensile steels which are 
actually two to three times more resistant to severe in- 
dustrial atmospheres than copper steel will provide much 
greater serviceability. 

Tests carried out by storing wet coal in hopper cars 
produce conditions which are radically different from 
those which usually exist and, since service conditions 
must be duplicated in order to determine the relative 
serviceability of different materials of construction, it 
follows that such tests are of questionable value. Hopper 
cars loaded with wet coal for test purposes will reveal 
only what may happen to cars when they are used for 
storage purposes and not what will happen in regular 
or normal service. 


Protective Rust Films 


Laboratory tests show that freshly pickled samples 
of steel corrode in ferric-sulphate leachings many times 
faster than samples which have a rust film on them. 
Samples of steel carrying a rust film which was formed 
by exposure to an industrial atmosphere for one and 
one-half years dissolved at a very much lower rate than 
freshly cleaned samples of the same steel when both 
were immersed in the corrosive ferric-sulphate leachings 
from wet coal. The difference in rate of corrosion of 
freshly cleaned pieces and of samples which carried 
a rust film is due to the protective influence of rust 
films. That the rust films shown in Fig. 1, which were 
formed in an industrial atmosphere, are protective is 
demonstrated by the shape of the curves shown in Fig. 
2. If the films had not been protective, straight lines, 
showing a constant rate of corrosion, would have been 
obtained. It is seen, however, that the rate decreases 
with time, even in the case of plain steel. The ex- 
treme flatness of the Cor-Ten curve is due to the dense, 
hard, and adherent rust film on that material which 
is especially protective. This does not mean that a 
point is not ultimately reached at which the rate is 
constant, as it appears logical to believe that a rust film 
can be protective to only a certain extent. 

A thorough test of 15 freshly pickled steels and the 
same number of rusted steels of identical composition 
buried in wet coal for a period of five months indicated 
that the samples having the rust films were about 42 
per cent more resistant than the cleaned samples. The 
rust film was formed originally by exposing the pieces 
to a severe industrial atmosphere for one year. The 
pronounced difference in behavior of steel when buried 
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in wet coal and when immersed in the leachings which 
filtered from the same coal indicates the extreme sensi- 
tiveness of corrosion tests and the necessity for dupli- 
cating service conditions exactly if pertinent data are 
to be obtained. The protection of steels in the atmos- 
phere, under wet coal and in ferric-sulphate leachings 
by an oxide, however, indicates that the rust film has 
an important bearing on the serviceability of steel cars. 


The Nature of Coal Leachings 


The corrosiveness of coal leachings is due to the ferric 
sulphate that is formed by the action of air and water 
on sulphur minerals in the coal. The chemical reac- 
tions by which this compound is formed from the iron 
sulphide in the coal, present as both pyrite and mar- 
casite, are very complex. The factors that favor the 
formation of corrosive leachings are free access of air 


Fig. 3—Stainless-steel equipment for the study of the leachings from 
wet bituminous coal—The depth of the cylinder is equivalent to the 
average depth of coal in a hopper car 


and water, fineness of the coal, amount of iron sulphide 
in the coal and high temperature. The last factor is 
very important since chemical reactions of this nature 
generally double their rates for each increase of approx- 
imately 20 deg. F. When ferric sulphate attacks steel 
or iron the product is ferrous sulphate which is an inter- 
mediate product in the oxidation of the iron sulphide 
to ferric sulphate. Therefore, in the case of stored coal 
in iron containers once the action starts it is self-accel- 
erating until the products are washed out by heavy rain- 
fall. Laboratory tests have shown that a comparatively 
weak solution of ferric sulphate is more corrosive to 
steel, but not to rust, than equally weak solutions of 
sulphuric acid. 

In order to determine experimentally the rate of the 
chemical reactions which take place when bituminous 
coal remains wet for long periods of time, the stainless- 
steel cylinder shown in Fig. 3 was filled with thor- 
oughly wet run-of-mine bituminous coal from which 
lumps over 4 in. in diameter had been removed. Ob- 
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viously a plain steel container, or even a hopper car, 
cannot be used for this kind of test, because the leach- 
ings react with the steel before they can be collected 
and analyzed. The filtrate or leachings were collected 
in bottles suspended at the opening in the conical bottom 
of the cylinder. The top of the cylinder was covered 
in such a manner as to exclude dust but not air. It was 
kept in a warm boiler house throughout the test. The 
coal was wet twice weekly with distilled water in 
amounts equivalent to normal rainfall, and the collected 
leachings were analyzed. 

The curve in Fig. 4 shows graphically the results of 
the test. The amount of ferric sulphate in solution did 
not begin to become appreciable until the coal had been 
in storage from four to six weeks, after which it in- 
creased rapidly, reaching a maximum after about three 
months. The concentration then began to fall and at 
the end of a year it was approximately the same as it 
was after only six weeks of storage. At no time during 
the test was sulphuric acid or ferrous sulphate found 
in appreciable quantities. 

These data indicate that coal should not be stored 
wet in a hopper car for a period of time exceeding 
four to six weeks. Obviously this period will vary 
with the kind and size of coal and whether it is bitu- 
minous or anthracite and on the prevailing temperature 
during the storage period. Corrosion practically stops 
when freezing starts, and the rate is very low near 
freezing temperatures. This means, of course, that 
railroad equipment does not corrode as fast in cold 
weather as its does during the warm months of the year. 
Very hard rain storms will produce a flushing action 
which will cause the immediate removal of the accumu- 
lated sulphur compounds without permitting the ferric 
sulphate to react with the steel. This flushing action 


Time in Months 


Fig. 4—The effect of time on the concentration of destructive iron 
compounds which leach from wet coal 


will tend to increase the period of time before the 
leachings begin to corrode the car. 


Abrasion 


Tests carried out by exposing samples of several 
steels to the abrasive action of coke show that Cor- 
Ten is approximately 40 per cent more resistant to 
abrasion than mild steel or copper steel. These tests 
were made by fastening, into coke chutes, large samples 
of different steels which had been pickled. The re- 
sistance of this steel to abrasion is another factor 
which will assist in providing greater serviceability for 
those cars which carry abrasive loads. 

Light-weight cars constructed of Cor-Ten are now 
in operation on a number of railroads. Examination of 
these cars after intensive, assigned coal and coke serv- 
ice, shows them to be in excellent condition. The mill 
scale is gradually falling away and rust films are being 
formed. The rate of corrosion of corresponding copper- 
steel and mild-steel parts appears to be much greater 
than that of the high-strength steel. 
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Considerations in 
Selecting Machine Tools 


Few industrial organizations, whether engaged in pro- 
. duction or transportation, have a more comprehensive 
and carefully developed program of machine tool replace- 
ment than the Westinghouse Electric & Manufacturing 
Company, if we may judge by a paper presented by 
L. D. Rigdon, director of equipment negotiations for this 
company, before the June meeting of the Machine Tool 
Electrification Forum at East Pittsburgh, Pa. In this 
paper, Mr. Rigdon explained the reasons why his com- 
pany analyzes its individual machine tool requirements at 
the end of each year and makes a survey to determine 
just how many old tools are inadequate for one reason or 
another and how many and what types of new tools shall 
be bought to replace them. 

Some of the questions which the Westinghouse ог- 
ganization asks itself in choosing a new tool and which 


may be of suggestive value to railway machine tool. 


buyers are as follows: 

Do we know from past experience that, while the machine 
looks good on paper, repair bills are high, and down time, due 
to repairs, is excessive with corresponding loss in production? 

Do the manufacturers give service? That is, when difficulties 
arise in connection with the operation of their machine, do they 
have their representative call to make the necessary corrections 
in the shortest possible time ? 

Does the machine embody the latest improvements in design 
for that particular type of equipment? 

Is the machine properly guarded so that a workman can 
operate it safely? 

Is it advisable to purchase a duplicate of a machine we now 
have in use that goes into a line of similar machines in order 
to have interchangeable tool equipment and to enable us to 
switch operators from one machine to another without any loss 
in production? 

Very often we send out drawings showing the piece to be 
machined and have the manufacturers submit quotations on the 
equipment they recommend, together with production estimates. 
In cases of this kind, we select the machine that gives the maxi- 
mum production for the least amount of money expended. 

The type of drive is also a factor in selecting the proper 
equipment in that we try to select machines to which motors 
have been applied so as to give the most economical operation. 
With the new cutting materials that have been developed in the 
last several years, speeds and feeds have been increased, and the 
type of drive will very often affect the range of these speeds 
and feeds; for example:—a machine driven by an adjustable 
speed d.c. motor or a multiple speed a.c. motor. 

Is the tooling equipment on one machine easier to set up than 
on another? This is a very important item when dealing with 
machines that are used for short order work where pieces come 
through in small lots. 

Are we justified in the purchase of a high-priced special high- 
production machine over a standard machine at a lower cost 
with a smaller production capacity? In such cases as this, a 
decision must be reached on the following points: 

(a) Do we have sufficient production to keep the machine 
busy ? 

(b) Will the cost per piece be low enough to justify the 
additional cost of the special machine? 

(c) Will the piece be in production a sufficient number of 
years to pay for the machine, as it will undoubtedly be obsolete 
and have to be scrapped if the piece is no longer manufactured. 

(d) In case the design of the piece is changed, can the 
machine be changed over to manufacture a new design without 
involving a large expenditure of money? 

(e) Is the company offering the machine reliable—that is, are 
they likely to be in business for a number of years so that 
equipment purchased from them can be duplicated and repair 
parts secured when necessary? This does not mean that the 
company has to be unusually large with respect to size, etc.. but 
it must be well established, have good financial rating and have 
a personnel with the ability to keep the equipment up to date. 
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Constant-Pressure Valve 
for Passenger Car Use 


The Vapor Car Heating Company, Chicago, has re- 
cently developed a constant-pressure valve designed 
for use between high-pressure steam train lines on раз- 
senger cars and Vapor regulators which supply steam 
to the heating system. The purpose of this constant 
pressure valve is to maintain a uniform delivery of steam 
through Vapor regulators regardless of train-line pres- 
sures. 

It eliminates excessive blow and waste of steam at 
the regulators, speeds up the passage of steam to the 
rear of long trains, and reduces wire drawing and wear 
of Vapor regulator inlet valve parts and at the same 


Vapor No. 244 valve for use in maintaining uniform pressure in 
passenger-car steam-heating lines 


time increases life of regulator diaphragms. Perhaps 
the most important function of this constant pressure 
valve is the fact that it prevents the necessity of read- 
justing the set screw of Vapor regulators to compensate 
for varying train-line pressures. In other words, pas- 
senger cars may be operated at either the head end or 
rear end of trains as desired without making any change 
in the set screw adjustments of any of the Vapor regu- 
lators in the train. 

The Vapor constant-pressure valve No. 244 once ap- 
plied requires no further attention—it automatically de- 
livers steam to the regulator at a maximum of approxi- 
mately 40 Ib. 

The valve is furnished with inlet and outlet union 
connections and is thus easily applied in the supply 
pipe between steam train line and regulator. 
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Younger Men's Viewpoint 


Wouncer men almost disappeared from the railroad 
ranks during the depression and only now, as conditions 
are improving, are they being recruited in any consider- 
able numbers. It is high time that this is being done; 
moreover, special attention must be given to the training 
of these young men, for there promises to be a pressing 
need for skilled workers in the days ahead; indeed it is 
already beginning to be felt in some places. 

From the ranks of these workers will come many 
supervisors. Because of the possibilities of radical 
changes in equipment design and of changed practices, 
it will be necessary for the worker of the future, and 
the supervisor and railway officer as well, to be much 
more thoroughly and carefully trained for his work than 
has been true in the past. 

The Railway Mechanical Engineer is deeply concerned 
in the welfare of the young men who are now starting 
in at the bottom of the ladder. While this publication is 
designed to satisfy the needs of the officers and super- 
visors of the mechanical department, it is being read by 
a number of the more ambitious shop apprentices. With 
a view to finding out what use they were making of the 
paper—with the co-operation of M. H. Westbrook, shop 
superintendent of the Grand Trunk Western, at Battle 
Creek, Mich.—a little contest was staged, in which the 
apprentices at that point were asked to express, in a 
statement of about 250 words, how they expected to 
benefit by becoming regular readers of the Railway 
Mechanical Engineer. 

Mr. Westbrook, who has always taken a keen per- 
sonal interest in the apprentices in his shop and has en- 
couraged them to read the technical publications, properly 
feels that they must have a reasonable amount of encour- 
agement if they are to cultivate the habit of reading such 
papers and in understanding how to make the best use 
of them. Fifteen of the apprentices at Battle Creek 
commented upon the Railway Mechanical Engineer. 
Some of the high spots in their expressions follow. 


Ernest Nightingale 
Second Year Machinist Apprentice 

If one is to gain anything of value from reading a 
magazine regularly, the publication should have the fol- 
lowing characteristics: First, it should have educational 
value. It should contain news, both technical and per- 
sonal, of particular interest to those for whom the mag- 
azine is primarily intended. It should also be entertain- 
ing, to a certain degree, lest it become too dry and 
technical. 

The Railway Mechanical Engincer fills these qualifica- 
tions admirably well. The articles on technical subjects 
and those describing the tools and methods of shop prac- 
tice on various roads are of special value to one engaged 
in learning locomotive or car maintenance. The editor- 
ials and discussions of laws pertaining to railway opera- 
tion also contribute greatly to the educational value of 
the paper. 

The descriptions of new equipment, and particularly 
the advertising section, keep one well informed on the 
latest developments in road and shop equipment. The 
Readers' page and the Gleanings from the Editor's Mail 
give a cross-section of thought from the average railroad 
men all over the country. 
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Why they read technical publi. 


cations, and what they look for 


The element of entertainment is furnished in a manner 
that leaves very little to be desired by the Walt Wyre 
stories. 

I shall, therefore, expect to gain a great deal and hope 
to become a better railway man for having become a 
regular reader of the Railway Mechanical Engineer. 


Robert W. McAllan 
Third Year Machinist Apprentice 

I find the Railway Mechanical Engineer very interest- 
ing and educational. The different departments of the 
magazine cover almost every repair job in the railroad 
shops. This is all very helpful to me, being an appren- 
tice, as it brings to realization the problems that confront 
fellow workmen of different crafts. The section dealing 
with other shops is interesting, because I can compare 
their methods of doing a job, using different tools or 
machines, and try to find out which is best, safest and 
with the least cost to the company. 

The advertisements in the magazine are helpful in keep- 
ing in mind new tools that are being manufactured for 
different jobs. 


Wilfred A. McCoy, Jr. 
First Year Machinist Apprentice 

The three issues I have, January, February and March, 
1936, all seem to be crammed with new ideas. The idea 
of describing new methods and short cuts as used in 
other shops appeals to me for I believe that anyone who 
fails to watch his competitor and is unwilling to accept 
a good idea from him, is lost at the start. It is often 
remarked that it is little tricks of the trade that make a 
master, and watching this magazine I have found it to 
be full of the little tricks. 


Joseph J. Plohans 
Third Year Machinist Apprentice 

This magazine evidently was designed primarly for 
railway supervisors; but as it is my ambition, and no 
doubt every apprentice has the same ambition, to become 
a railway supervisor, I find that the information in your 
magazine, coupled with my immediate training, will pro- 
vide a suitable background for a supervisory position in 
the railway shops. 


F. W. Macey 
Third Year Blacksmith Apprentice 
The way in which I believe I will benefit from the 
Raikvay Mechanical Engineer is by reading all of the 
articles and becoming acquainted with all parts of the lo- 
comotives and their making, thus enabling me to know 
better the use of the different pieces I have to make. 
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EDITORIALS 


The Influence of Diesels 
On Locomotive Maintenance 


A question which is frequently asked these days is 
“What effect will the introduction of Diesel power 
have on the locomotive maintenance problem, par- 
ticularly with reference to the character of repair meth- 
ods and repair shop equipment?" Those who ask the 
question are, as a rule, persons who are liable, from 
a railroad standpoint, to come into direct contact with 
the job of repairing Diesel powered equipment in the 
near future or those who have a business interest in 
the sale of equipment used in railroad shops for re- 
pair work, It is a question which seems, at the out- 
set, to be difficult to answer yet one which, aíter a 
little thought, almost answers itself. 

The Diesel locomotive or rail car is a transportation 
facility which, for all practical considerations, has been 
in railroad service less than ten years. Most of the 
Diesel engines now in such service have been installed 
during the past five years. In spite of the interest in 
this type of power and “ballyhoo” which has surrounded 
its introduction to the railroad field there are today 
only about 200 locomotive or car power units in serv- 
ice. There is no reason, in this discussion, to become 
involved in any consideration of the economics of 
Diesel power so, for the sake of argument, it can safely 
be assumed that the experience of the railroads to date 
has been of a sufficiently satisfactory character that 
the Diesel will continue to be installed in rail service 
where the nature of the operations is such that it may 
be operated profitably. In order, then, to arrive at 
some conclusion as to the probable influence on loco- 
motive maintenance (we speak of locomotive main- 
tenance because the repair work of the immediate 
future will in all probability be performed in the loco- 
motive repair shops) it is desirable to make an intelli- 
gent guess as to how many units may be installed in 
the years to come. Assume, for example, that not over 
100 units per year are installed during the next ten 
years. We will, at the end of that period have a total 
of 1,200 units in service on the Class I roads. It is 
assumed, of course, that none will be retired during 
that time. Conservative estimates place the replacement 
ratio of Diesel over steam at 1:1.5. In other words, 
each Diesel installed replaces one and one-half steam 
locomotives. So, at the end of ten years it is quite 
probable that there will be about 1,200 Diesel-powered 
units as compared with approximately 40,000 steam 
locomotives ; in other words, 33 steam locomotives to be 
repaired for each Diesel that goes through the shop. 
Any shop superintendent or general foreman in charge 
of a shop today repairing 33 locomotives a month can 
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vouch for the statement that one Diesel a month would 
not set up any serious complications in his shop. Of 
course it might be argued that ten years ago there 
were 64,000 steam locomotives whereas today there are 
only 43,000 and that a continuation along the same 
path of progress might produce a situation ten years 
hence where there would be, say, 2,000 Diesels and 
only 30,000 steam locomotives. That would mean that 
in a shop repairing 30 locomotives a month two would 
be Diesels. Still, no serious complications appear from 
a shop standpoint. 

There is something else to consider. A Diesel-elec- 
tric locomotive is, after all, a machine consisting of three 
major parts: The mechanical equipment, such as frames, 
trucks, brake equipment, draft gear, etc.; the electrical 
equipment and, finally, the Diesel engine. When this 
question is all boiled down it resolves itself into the fact 
that two-thirds of the Diesel-electric locomotive consists 
of a type of equipment with which the railroad shop 
has been dealing for from 30 to 90 years. The remain- 
ing third, the Diesel engine, constitutes the only new 
problem of maintenance. So, it seems only reasonable 
to say that if one can predict what may be the in- 
fluence of the Diesel engine on shop methods and 
facilities the original question is answered. 

The Diesel engine, from a repair-shop standpoint, is 
a problem of parts replacement—parts that are either 
purchased from the original builder of the engine or 
manufactured in the railroad shop. The parts of an 
engine which will in all probability need replacement 
most frequently are cylinder liners, cylinder heads, 
valves, fuel nozzles, rocker arms, push rods, crank 
shafts, connecting rods, can: shafts, crank-shaft bear- 
ings, pistons, piston rings and wrist pins. (This list 
is not, in any sense, intended to indicate the order of 
renewal frequency.) With the exception of crank 
shafts, cam shafts and cylinder liners, even assuming 
all such parts were manufactured in the railroad shop, 
there is very little, if any, machine work involved that 
could not be handled on existing machines. It is 
doubtful if any railroad could justify the installation oí 
machine-tool equipment for the manufacture of the three 
parts mentioned in view of the probable small volume 
of work involved. 

In conclusion, from a casual analysis of the problem 
of Diesel maintenance it does not appear that, in the 
next ten years at least, the introduction of the Diesel 
will greatly add or detract from the amount of repair 
work, considered from the standpoint of the shop as a 
whole, that the railroads will be required to perform. 
More important is the fact that unless some unforeseen 
development takes place to cause the rapid obsolescence 
of the steam locomotive the volume of Diesel main- 
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tenance, by comparison with that of steam, will be so 
small as not to affect seriously the character of shop 
methods and facilities. : 


Cultivating 
The Publie 


The railroads have learned from hard experience that 
they cannot in this day and generation sell transporta- 
tion in the cold, matter-of-fact way in which some postal 
clerks sell postage stamps. In the first place, the rail- 
roads now have and for some time have had aggres- 
sive and spirited competition, and these competitors use 
modern, up-to-date methods and lots of courtesy in 
merchandising their product. Then, too, even public 
servants are awakening to the fact that courtesy pays 
—that the American public likes to be treated with 
consideration, and that sometimes it may be provoked 
to the point where it loses its indifference and insists 
on demonstrating that it is the real boss. 

Some railroads have made excellent progress in cul- 
tivating the public and earning its good will. Others 
have been less active and far less successful in this 
respect. The forces of a railroad are so scattered and 
such a comparatively large proportion of the employees 
come in intimate contact with the public, that the entire 
organization must be fully sold on a policy or a pro- 
gram for improving public relations, if any real progress 
is to be made. Unfortunately, wage adjustments and 
working conditions on the railroads have become too 
largely a matter of public interference and regulation, 
and politics have entered into the situation to an alarm- 
ing degree. 

Possibly this is one reason why many of the em- 
ployees are seemingly indifferent to the welfare of their 
railroad, or at least fail to take an interest in extending 
those courtesies to the public that have been used with 
such marked success by merchandisers in other fields. 
A clerk or sales representative in a store would be 
cleaned out in a hurry, if he or she were as mechanical, 
or even grouchy, in dealing with customers as are some 
railroad employees. This is one reason why competing 
forms of transportation, which pay lower wages, in- 
sist upon longer working hours and maintain relatively 
poor working conditions, have been so successful in 
taking business away from the railroads; they have at 
least extended courtesies and shown a regard for the 
welfare and comfort of their customers which has been 
lacking on the part of too many railroad employees. 

Are not ambitious railroad labor leaders making a 
serious mistake in many of their attacks upon railroad 
managements, and particularly in regard to their ag- 
gressive political activities? It is doubtful whether the 
rank and file, in general, endorse the position and sen- 
timent of some of these leaders, such, for instance, as 
their advocacy of government ownership of the rail- 
roads. Would these leaders not serve the membership 
of their organizations better by encouraging a loyalty 
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` the public. 


to their employers, which would encourage them to give 
better service to the public? 

One of the departments of the Association of Amer- 
ican Railroads, which promises to be a vital factor in 
cultivating good will on the part of both the public 
and the employees toward the railroads, is its public 
relations staff. This has recently been enlarged and 
has adopted an ambitious and comprehensive program 
which includes 25 projects and 13 services; 11 of the 
projects and eight of the services have already been 
started in operation. The project which has attracted 
the greatest amount of attention is the advertising in a 
number of the national popular magazines. To be really 
effective, however, such advertising must have the co- 
operation of every employee on the railroads. 

That form of transportation is now regarded as by 
far the safest. This enviable position has been achieved 
only by enthusiastic co-operation on the part of all of 
the employees. The railroads in their national advertis- 
ing program are emphasizing safety, and “friendliness 
too." That is the spirit which will win out. Some 
railroads have made splendid progress in this direction, 
but, unfortunately, too many employees have failed to 
be continually thoughtful of the interests of the traveling 
public. All of the advertising in the world cannot over- 
come a handicap of this sort, and yet it must be over- 
come if the railroads are to prosper and continue to be 
the dominant factor in mass transportation. 

Frequently an employee will respond to suggestions 
made by his fellow employees more quickly than when 
such suggestions come from other sources. Now is the 
time for the thoughtful employees, who are interested 
in the welfare of their particular railroad, to use their 
influence with the other employees, if they know that 
the attitude or actions of such employees are irritating 
Many of the mechanical department em- 
ployees do not personally come in contact with the 
traveling public. Their contribution must be that of 
doing everything they can to make the equipment safe, 
comfortable and attractive; they can also, however, use 
their personal influence in getting employees whom 
they know and who do come in contact with the public, 
to realize the importance of extending the courtesies 
and consideration which are due to any purchaser of 
service or merchandise. 


A Remarkable 
Locomotive 
The Norfolk & Western single-expansion articulated 
locomotive which is described in this issue is an in- 
teresting development in steam motive power in a 
number of particulars. One of the details of design 
to which attention should be called is the new method 
of roller-bearing application to the driving wheels by 
which the bearings are mounted within the wheel hubs 
and the pedestal-bearing construction is considerably 
simplified. 

The most striking fact about these locomotives is 
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their performance in which they have demonstrated 
their ability to develop over 6,000 drawbar horsepower 
through a range of speed from 32 to 57 miles an hour. 
A maximum of 6,300 drawbar horsepower was de- 
veloped at 45 miles an hour. This is believed to be the 
highest horsepower on record for a steam locomotive 
in America and probably in the world. 

This locomotive bears an interesting relation with 
two other types of motive power for high-capacity 
freight service. About eight years ago a number of 
eight-coupled single-expansion articulated locomotives 
were built, the larger of which out-rank the N. & W. 
locomotive in weight, heating surface and tractive force. 
Notable examples of this group are the Northern 
Pacific and Great Northern locomotives. The former 
has a weight on drivers of 553,000 Ib., a total engine 
weight of 717,000 1b., a combined heating surface of 
almost 10,900 sq. ft., and a rated tractive force of 
140,000 Ib. The latter has a weight of 544,000 Ib. on 
drivers and 631,000 Ib. total engine, with a combined 
heating surface of approximately 11,400 sq. ft. and 
146,000 Ib. tractive force. 

Others of the early single-expansion eight-coupled 
articulated locomotives which compare closely with the 
N. & W. locomotive in weight cannot compare with it 
in capacity because of the smaller firebox and boiler 
proportions. The locomotive which compares most 
closely with the N. & W. in boiler proportions has con- 
siderably higher weights. This is the Southern Pacific 
oil-burning 4-8-8-2 type built in 1928 which weighs 
614,600 1b., of which 475,200 Ib. are on the drivers. It 
has a combined heating surface of 9,475 sq. ft. and a 
firebox with 139 sq. ft. of nominal grate area. 

In two respects, other than wheel arrangement, the 
N. & W. locomotive differs from the earlier single- 
expansion locomotives. These are its larger driving- 
wheel diameter and higher boiler pressure. The earlier 
locomotives all have 63-in. or 6314-in. drivers, while 
those of the N. & W. locomotive are 70 in. in diam- 
eter. Its boiler pressure is 275 1Ь., while that on the 
earlier locomotives is 235 to 250 Ib. 

The other comparison is with the single-unit, ten- 
and twelve-coupled locomotives which were built at 
about the same period or a few years later. The 
Chesapeake & Ohio ten-coupled locomotive built in 
1930 compares closely to the N. & W. locomotive in 
boiler proportions and total weight, but is consider- 
ably lighter on drivers. The driving-wheel diameter 
is 69 іп. Including the booster with which the loco- 
motive is equipped, however, its tractive force slightly 
exceeds that of the N. & W. locomotive. One of these 
locomotives, altered by increasing the cylinder diam- 
eter from 29 in. to 29% in. and hv increasing the boiler 
pressure from 260 Ib. to 265 Ib. so that its rated com- 
bined tractive force is 110,000 Ib. (3.400 Ib. more than 
the rating of the locomotive as originally built), de- 
veloped a maximum of 5,855 indicated horsepower at 
33 miles an hour in a test during which it averaged 
5,400 horsepower over a considerable period. This 
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is an indicated horsepower for each 96.7 lb. of total 
engine weight. 

The Union Pacific twelve-coupled locomotives have 
about 1,000 sq. ft. less combined heating surface than 
the N. & W. locomotive and are somewhat lighter 
both in weight on drivers and in total engine weig^t. 
The driving wheels are 67 in. in diameter and the 
boiler pressure 220 lb. With a tractive force ol 
about 96,700 Ib. these locomotives, in service, are 
reported to have developed an indicated horsepower 
of over 4,900—a horsepower for a fraction less thar. 
101 Ib. of total engine weight. 

The indicated horsepower of these locomotives shoul: 
be compared with the indicated horsepower of the 
N. & W. locomotive. While the figures are not ve: 
a matter of record, they can scarcely be much below 
7.000. For a freight locomotive, particularly ior an 
articulated locomotive, the development of an indicated 
horsepower with less than 85 Ib. of total engine weight 
and a drawbar horsepower with 90.5 Ib. of total en- 
gine weight is a notable achievement. A limit of 100 
lh. per drawbar horsepower is not exceeded within a 
speed range of about 30 miles an hour. 


NEW BOOKS 


ENGINEERING QUESTIONS AND ANSWERS. Published 
by Emmott © Co., Ltd., at the offices of the Me- 
chanical World, 28 Bedford street, London, И”. С. 2. 
176 pages 7% in. by 9% in. Cardboard bound. 
Price, 6 shillings. 

This book is the first of a proposed series in answer to 

frequent request that the questions and answers section 

of the (British) Mechanical World and Engineering 

Record be published in book form, The volume starts 

with the beginning of the year 1934 and covers part 

of 1935, the projected second volume to continue from 
that point and carry on with the answers of 1936. The 
questions originated out of the difficulties and problems 
encountered hy engineers in the course of their work. 


Diese. Locomotives AND Rair Cars. By Brian Reed. 
Published by the Locomotive Publishing Company. 
Ltd., 3, Amen Corner, E. C. 4. 190 pages, $15 in. by 
5V4 in., cloth binding. Price six shillings. 

In introducing this book, the author ventures the 
opinion that progress in emploving rail traction units 
powered by heavy oil engines has not been slow and 
that from a technical point of view the experimenta! 
stage has been passed, except in the case of engines oí 
2.000 hp. and upwards. The book deals with the ad- 
vantages of Diesel traction and the development of the 
use of Diesel power, both in this country and Europe. 
A chapter on railway requirements for Diesel power 
goes into considerable detail in outlining the require- 
ments of the service and the type of power which has 
been adapted to it. Succeeding chapters in the book 
contain descriptions of well-known engines as well as 
information on engine auxiliaries and transmission sys- 
tems—mechanical, hydraulic and electrical. 
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THE READER’S PAGE 


Some Bird!!! 


To THE EDITOR: 

Car Foreman T. J. Neubauer at Port Huron, Mich., 
submits the following in reply to the query on page 313 
of your July issue as to “What is а Car Foreman ?" 

“A car foreman is a sort of bird. In fact he is several 
kinds of bird. 

"First of all he must be able to see in the dark, 
so let's call him an owl. At night while other super- 
visors are home snoring or out making whoopee, the 
car foreman must keep his eagle eye on the business of 
the road. 

“Не must also be a duck and be ready to weather the 
storms while back shopmen and other railroad employees 
are able to sit comfortably by their firesides and peace- 
fully smoke their pipes. 

“Не must be a species of hawk and be ready to pounce 
on other lines for trying to slip defects over which they 

should have taken care of themselves. 

"Last, but by no means least, he must be a goose 
and take unbearable brow beatings from master car 
builders, A.A.R. inspectors, I.C.C. men, main office time- 
keepers, general superintendents and countless others, 
whose chief duty is to prey, like vultures, on car 
foremen. | 

“Therefore, І would say he is a bird of a very rare 
species. From whence he comes no one knows, but 
his chief duty is to help put the eagle on the American 
dollar for his railroad.” 

CHARLES CLAUDY, 
Master Car Builder. 


Another Enginehouse Foreman 
Philosophizes 


To THE EDITOR: 

Having read the article “So You'd Rather Be a Pu- 
ritan” in the Railway Mechanical Engineer for July, 
1936, page 317, I'm moved to say hats off to the phil- 
osopher who so ably sums up the discussion which 
originated with the publishing of the “Roundhouse 
Foreman's Daily Log" in the Railway Mechanical En- 
gincer for May, 1935, page 207. 

Several years ago I heard an old timer remark that 
he thought the roundhouse foreman was the most abused 
person on the railroad. The statement may be a bit 
overdrawn, but, supposing it is true in part, T would 
like to ask who is at fault for things remaining as they 
are at the present time? Are we to assume that the 
foremen continue to work as they are just because they 
are too busy to undertake the extra effort required to 
bring about the conditions desired? Or possibly it is 
because of a lack of leadership among the supervisory 
forees, in that nobody wants to risk bringing down the 
wrath of his superior officers and thus reduce his 
chances of further promotion by being classed as а rad- 
ical from that time on? 

Perhaps it is due to indifference on the part of those 
foremen at smaller terminals having it a bit easier than 
those employed at the larger points where the work is 
much heavier, as is evidenced by the comment of one 
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foreman who stated that he was able to take part in a 
number of social activities, and his church work was all 
up in good shape and his job was all that could be de- 
sired. 

At the time of my promotion it seemed that the higher 
salary was the means of bringing about a lot of things, 
such as owning a house, but as Г cast about me and 
from what I can learn from personal contact with other 
foremen, it seems that in a great many cases they spend 
as they earn and none of them is on the road to wealth. 
On the other hand, the man at the bench by a little self 
denial is going right along and making the regular pay- 
ments on his home and, since he works an eight-hour 
day, he has ample time to do a little landscaping or fol- 
low up anvone of a dozen hobbies. The man at the 
bench keeps his health and, as T see it, is really getting 
ahead faster than the man who is working unreasonable 
hours for the sake of bearing a title—and a minor one 
at that. 

As for continued promotion the chances are becom- 
ing more remote due to the closing of the smaller en- 
ginehouses and extending the locomotive runs along 
with the consolidating of division points; the increase 
in work resulting therefrom isn't helping old Jim Evans 
get home any earlier each evening. Tragic, is it not, 
when you stop to think that we pass this way but once. 

The benefits of the shorter workday are known 
everywhere, yet I can recall the dire predictions made 
by the skeptics when the 16-hour law was passed to 
regulate the working hours of train and enginemen. We 
can look back and see that the decrease in train acci- 
dents has been brought about by having men handling 
trains who are fully rested and alert at all times. 
Wouldn't it be logical to assume that a reductior_ in 
shopmen's injuries will take place when the roundhouses 
are run by men who are fully rested and are right out 
in front? '* | 

Supervisors generally know how much hard work 
they can stand and set the pace so as to be in the race 
at the finish of the day's work, and it can be readily 
seen that a foreman working eight hours a day will 
consistently turn out a better day’s work than one work- 
ing twelve or more hours per day, held back by that 
tired feeling that makes them sluggish in their actions 
and generally hard to get along with. 

It seems to me that improved working conditions for 
foremen would go far toward promoting harmony in 
all departments and reduce the labor turnover to a min- 
imum; it would eventually spread to the rank and file 
and the general rise of efficiency would more than offset 
any increase in payroll incurred by putting on such extra 
foremen as necessary to make the eight-hour day for 
foremen possible. 

The three shifts for foremen would make it possible 
for the managements of the different railroads to build 
up a strong personnel because of having a larger num- 
ber of tested men to pick from for the more important 
positions. 

It remains to be seen who will be the first to pioneer 
the venture in human engineering. There is no question 
but that the officers of the railroads are cognizant of 
the benefits to be derived from the eight-hour day, but 
each one of them seems to be waiting for some one else 
to "bell the cat." 

ExciNEHOUSE FOREMAN. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Fditor's desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Challenge to Enginehouse Foremen 


I wager that with the most of them (enginehouse foremen) 
the first investment for new equipment should be right at home 
with themselves—an investment in new ideas, better shop prac- 
tices and better established routine methods of conditioning 
their power. There is altogether too much patch work; any 
job worth doing is worth doing well—very well, in fact. 


THE BLUE COMET 


Photograph by Edward Bolsetzian, Brooklyn, N. Y. 

Superplenachrome Film, !/ss second, Е. 22 

Pulls the C. R. R. of N. J. "Blue Comet" between New York 
and Atlantic City 


Personal Appearance Counts 


A foreman should be very careful about his personal appear- 
ance; he should never appear hurried or worried to his men, 
since they have much more confidence and respect for the fore- 
man who seems to know what he is about and presents a clean- 
cut appearance. Еогетеп in the roundhouse can make a hard 
job out of it, or they can have a nice, snappy organization that 
clicks. It's up to them. 


Roundhouse Supervision 


If the days to come are half of what they are supposed to be 
the railroads will have to offer something better if they hope to 
attract men capable of doing what will have to be done. As 
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motive power becomes more refined and complicated with the 
increasing application of electric and Diesel power, as it become: 
less and less a matter of strong back and weak mind, better 
brains are going to be needed than are likely to respond to 
the invitation. 


**Hell-Benders?^ Bust 


I believe that there will eventually be a reduction in the lonz 
working hours of the supervisory forces, but I do not believe 
that the long hours can be directly the cause of mental and 
physical breakdowns. The “hat-stomper”, the “arm-waver” and 
the “hell-bender” is, in the majority of cases, the one who breaks 
down. The man who is self-contained, leads instead of pushes, 
remembers that which should be remembered and forgets that 
which should be forgotten, is not going to break down mentally 
or physically from long working hours. 


Leaders Instead of Pushers 


The game of railroading is slowly turning from the side of 
bluff, bigotry and egotism to the side of intelligence, broad- 
mindedness and tolerance. This is especially true in the super- 
visory forces. Observe the promotions that are taking place 
day by day and you will note that they are men, by a high ma- 
jority, who know the game; men who are intelligent; men who 
have gained authority not through their pull, bluff and ability 
to drive men, but those who through their ability and knowledge, 
personality and intelligence, have placed themselves out in front, 
so that they are leaders instead of pushers. 


The Supervisor as an Educator 


A supervisor will go far if he will learn to encourage his 
men for good work well done, and to instruct the ones that 
are lagging behind. ... I never fail to speak a word of en- 
couragement and compliment the man who does good work; 
or when I have a man who is breaking in on a new job, or 
is servicing some bit of equipment that he is not familiar with, 
to take the time to explain and show him how and what to 
do. If he is a little slow to catch on, I get him the manu- 
facturer’s manual or pamphlet which describes the equipment 
and methods for adjusting it properly, or servicing it. 


Who Can Answer This One? 


Here is a poser which my wheel foreman put up to me today. 
Who can answer it? Engine No. 2000 is being fitted with two 
new 60-in. steel wheels, both of which were poured from the 
same mixture and in the same heat. Each wheel was. bored 
perfectly round and parallel and as smooth as possible, to a 
diameter of 10 in. No tool marks were visible. The axle was 
turned smoothly and accurately with an allowance of .0170 in. 
The first wheel went on at a pressure of 180 tons, which was 
О. К. A pressure of 210 tons was reached with the other 
wheel and it still had four inches to go. Thinking it might have 
seized, we pulled it off, but found it in good condition. We then 
reduced the allowance to .0120 in. and it required 195 tons to 
press the wheel into place. This is excessive, but it was allowed 
to pass. The "lubrication" used was A.R.A. standard—12 Ib. 
of white lead to one gallon of boiled linseed oil, freshly mixed. 
What caused this variation? Personally, I confirmed the amount 
of the tolerances, using both outside and inside micrometers. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Battle Creek 
Shop Kinks 


Three devices, successfully used at the Battle Creek, 
Mich., shops of the Grand Trunk Western, are shown 
in the illustrations. 

The first of these is a special fixture used for milling 
shoes and wedges or cross head slippers four at one time 
on a milling machine. The feature of this device is that 
hand-clamping is eliminated, each of the shoes, or wedges 
as the case may be, being supported on special jaws 
which slide in a T-slot and may be drawn together under 
heavy pressure by means of a 2-in. steel bar and yoke 
suitably connected to an air brake cylinder clamped to 
the milling machine table. 

In operation the four shoes or wedges are inserted 
between the fixture jaws, air pressure applied, and all 
of the jaws and shoes drawn tight against the fixed jaw 
at the left end of the device. The hold-down bolt in 
each jaw is then tightened and the shoes and wedges are 
thus automatically positioned and held tight ready for 
the milling operation with practically no hand adjustment 
or tightening of clamps. It is estimated that the use of 
this fixture saves approximately 50 per cent in the setup 
time. 

The second illustration shows a commonly used but 
extremely rugged and satisfactory hold-down device for 
use in clamping tires to the boring mill table when turn- 
ing the inside diameter to fit the wheel center. The 


Air-operated fixture for use in milling shoes and wedges or crosshead 
slippers four at a time 
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Mechanical Engineer 


Hold-down device and cutting tool used in boring a heat-treated 
driving-wheel tire 


hold-down device consists simply of a heavy forging 

hinged so that it can be swung out of the way when 

applying or removing the tire, and provided with a 
(Continued on page 450) 
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Er an efficiency expert could have seen Jim Evans 
leaving home to go to work, he would have rated the 
roundhouse foreman one hundred per cent plus. Evans 
put on his hat, kissed his wife, opened the door, took 
a chew of “horseshoe,” and was on his way to the 
roundhouse all in less time than advertised experts 
can roll a cigarette. 

Evans shivered slightly. The crisp, cool air that met 
him was like opening the door of an over-cooled air- 
conditioned car on a hot day. Overhead a flock ot 
honking geese were off to an early start on their way 
to the south for the winter. Like most tourists, when 
the time came to go, they were impatient to be on 
their way. 

The foreman heard the honking and scanned the skies 
overhead, but only after several moments was he able 
to locate the flying wedge of geese in the gray light of 
early morning. 

“Guess it's about time to start getting the snow plow 
ready and cab curtains repaired," Evans told himself. 

Some one else must have seen a flock of migrating 
geese or else looked at the calendar, for there was a 
traingram on the foreman's desk instructing him to 
have the rotary snow plow made ready for service and 
see that cab curtains were in condition. The foreman 
laid the message in a basket on his desk and looked over 
the rest of the mail. There was a letter from the master 
mechanic commenting rather caustically on engine per- 
formance and another suggesting that he, the master 
mechanic, was getting tired of telling the foreman that 
overtime must be reduced. 

The 7:30 whistle reminded Evans that the day force 
would soon be ready to go to work and it was up to 
him to have the work lined up for them at 8:00. 

*How you coming on that patch in the fire-box of the 
5064?" Evans asked a pot-bellied boilermaker by the 
name of Barton. 

"Getting along pretty well, considering," Barton re- 
plied. “Гуе got a little more chipping to do then ГЇЇ 
be ready to start driving rivets.” 

“When do you think you'll get it done?" 

“Oh, ought to make it before noon." 

After work slips were distributed, Evans went back 
to the office. 

“Old guess-and-growl wants to speak at you," John 
Harris, the clerk, told the foreman. 

Evans cranked the office phone three times for the 
dispatcher. After the second attempt, an answering 
tinkle acknowledged the call. 

“Hello... Yes, this is Evans." 

“We'll want engines for two stock trains east, a booster 
2800 about 11 :00, and a 5000 about 3:00," the dispatcher 
said, "and I'd appreciate kettles that'll get out of the yard 
without using a pusher.” The Plainville yards are down 
hill going east. 

“You tell me when and what you're going to run and 
we'll furnish the power!" Evans retorted. "It'll be the 
2836 on the first one and probably the 5064 on the 
second. Let you know definitely later." 

“Say, Mr. Evans, we ain't got no air." 

The foreman slapped the telephone receiver on the 
hook and turned around. The speaker was boilermaker 
helper Bill Cox that helped Barton. 

"What's the matter, Bill?" Evans said. “Did the 
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stationary fireman forget to start the compressor again?” 
“No, sir,” said Cox, “It’s the air compressor—broke 
down.” 


Е vans snapped off a chew of “horseshoe” and headed 
for the stationary plant located on the other side of the 
roundhouse from the office. He passed through between 
stalls eleven and twelve where machinist Jackson was 
boring the cylinders on the 2870, or rather had been 
boring them. The boring tool was idle and so was 
Jackson, assisted by his helper. Evans paused. “What’s 
the matter?" Then he remembered the boring tool op- 
erated by air and he kept on going. 

“What’s the matter—no air?" Evans asked the sta- 
tionary fireman. . aA 

“Compressor broke down. You know it’s been giving 
trouble a long time,” the stationary fireman reminded. 
“It might have been a good one when George Westing- 
house was making his first experiments, but it’s as out of 
date as flour sack underwear for girls now.” 

"I'll get a couple of machinists on it.” Evans headed 
back so fast that he almost spit in his own face. 

Five minutes later the foreman returned with two nut 
splitters, followed by two helpers, each carrying an arm- 
ful of tools. The machinists tore into the air compressor 
like a Scotchman looking for a favorite dime. 

“Well, it looks like the air compressor will be out of 
commission a couple of days," Evans remarked. ''Guess 
we'd better set up a locomotive compressor. Fix it up 
like you did last time and get it done soon as you can," 
he told the machinists. 

Evans went back to the roundhouse to see how things 
were stacking up there. He met the clerk at the board. 

“Dispatcher wants to know what engine for the second 
stock train," Harris told him. 

“РИ let him know in a few minutes." 

Evans went down to the 5064 to see how Barton was 
getting along. Barton was doing his best using a hand 
chisel and hammer, but his best was like "the cat ate 
the grindstone"—a little slow. 

“How you coming?” Evans stuck his head in the fire 
door and yelled. 

“Not too good," Barton replied. “Soon as I get this 
chipped out I'll be ready to weld the patch, then drive 
the rivets.” 

Evans reflectively rolled his chew of “horseshoe” over 
with his tongue. “Better work noon hour if you have 
to to get it done." 

"We'll have to have a pair of trailer wheels for the 
5081." Evans, climbing down from the cab of the 5064, 
looked over his left shoulder to see machinist Barnes 
leaning against a column waiting for the foreman. “The 
journal is cut," Barnes said, "pretty bad." 

"Well, go ahead and put in a pair," the foreman said 
a little testily. 

“There ain't any 5000 trailer wheels." 

“Sure?” 

“Yep; I looked all over and then asked the store- 
keeper—asked him twice. He's said 'haven't got it’ so 
much it's a habit and I asked the second time to be 
certain he knew what he was talking about." 

“АП right"—Evans took a fresh chew—"get a pair 
off the 5072. She's tied up waiting for a set of tires. 
I'll go see the storekeeper.” 

"How about trailer wheels for 5000's?" the foreman 
asked the storekeeper. “Got any ordered?” 

“Yeah; ought to be in next week. We got four pairs 
for 2500's," the storekeeper added. 

"I'm not interested in 2500's," Evans said sharply. 
""They've all been sent away except one and it's leaving 
this week, soon as the 2842 gets back from the shop." 
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“Jumping Caesar!" the storekeeper ejaculated, “and 
we've got a bunch of supplies for 2500’s coming in the 
next car.” 

“What is it?—bananas?" Evans chuckled. “That’s the 
only thing I can imagine the store department getting in 
bunches.” 

“Tf the mechanical department would let us know 
what kind of material was going to be needed, and when, 
we might be able to keep supplies,” the storekeeper re- 
torted. “Look at that stuff for 2500's! Two handlings on 
all of it and none used.” 

“Rush them on them trailer wheels,” Evans replied 
as he started back to the roundhouse. He knew that the 
storekeeper was partly right in what he said. No small 
part of the material shortage could be laid at the door of 
the mechanical department for not letting their material 
requirements be known in advance. 

“The dispatcher is having conniptions,” the clerk said 
when he had found the foreman. He's called three 
times wanting to know about the stock train engine.” 

"Tell him the 5064.” Evans drowned a bug with a 
sluice of tobacco juice. “What time does he want it?” 

""Three-fifteen," the clerk replied. 

“T hope he gets it," the foreman said in the same tone 
a theater patron uses when expressing a desire to win 
the money on Bank Night. "Tell him we'll do the best 
we can. The air compressor broke down and delayed 
things." 

Evans stopped at the drop-pit to see how the dead 
work gang was getting along with the 5097. He had 
told the master mechanic that the engine would be ready 
to go in a couple of days. The foreman brightened up 
when he saw how work was progressing on the classi- 
fied repairs. The engine was wheeled and machinists were 
ready to start putting up the rods. With any luck at 
all, she'd be ready for a fire by noon next day. Then 
wouldn't the master mechanic be surprised! 


Evans went the the office in right good humor. He 
looked at his watch—11:10. A muffled rat-tat-tat told 
that the emergency air compressor was working and 
so were the boilermakers. Perhaps there wouldn't be 
any delay on the stock train after all. 

The foreman leaned back in his chair and propped 
his feet on an open drawer of the desk. He was resting 
easy figuring what bait to use that might land the big 
trout that got away two weeks before. The next Sunday 
was his day off and he was going to have one last try 
for the speckled beauty before the season closed. He had 
just about decided on using a gray hackle with a yellow 
body on a number six hook when the engine inspector 
came in. 

“Right crosshead broken on the 5085,” the inspector 
announced. 

The trout got away again, mentally, at least. “Tell 
the hostler to get the engine in the house soon as pos- 
sible so we can get to work on her. We've got to use 
her tonight on No. 10." Evans followed the inspector 
out to the inspection pit. 

The crosshead was broken and would have to be re- 
placed. No doubt about that. The foreman headed for 
the roundhouse like he was going to a fire. He found 
machinist Jenkins and told him to caliper the guides on 
the right side of the 5085 so that the machine man could 
start planing a crosshead without delay. 

When Evans returned from lunch, he went to the 
roundhouse first thing to see how the 5064 was getting 
along. It wasn't so bad. Barton had finished the patch 
and the boiler was being filled. The fire-builder was 
waiting to start a fire in her the moment water showed 
in the gage glass. "Give her all she'll stand," Evans 
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told the fire-builder and went down to the 5085 just as 
the 1 :00 whistle blew. К 

“Did you get Harrison lined up to start right in оп 
the crosshead?” Evans asked Jenkins. 

“There wasn’t any crosshead in the storeroom,” the 
machinist said. “That is, there wasn’t one that’ll fit a 
5000." 

The foreman spat out his chew of “horseshoe” as 
though it had sand in it. He walked away four or five 
steps and turned and came back. He stood for a mo- 
ment, brows puckered, eyes half closed, and absent- 
mindedly felt for his plug of horseshoe. 

Still thinking of the crosshead, Evans bit down on 
what he thought was chewing tobacco. The tobacco 
seemed tough. He bit harder. Then he discovered that 
he was trying to bite a corner off a hunk of asbestos 
packing, a sample handed him by a supply salesman the 
day before. He swore and threw the sample of packing 
away. 

“Dammit—guess we'll have to rob one off the 5097." 
Evans found his plug of “horseshoe” and examined it 
carefully before biting off a hunk about the size of an 
old style three-quarter nut. 

Gone were the chances of getting the 5085 out the 
next day. The best that could be done would be three 
or four days getting a crosshead, then the storekeeper 
would have to wire for it and have it shipped pas- 
senger. The management didn't approve of shipping 
heavy parts by passenger, either. 

The second stock train got out almost on time. It 
was called for 3:20 and got out at 3:30. The ten min- 
utes were lost making up the train. No use telling that 
the engine wasn't ready either. 

Engineman Foster came in on the stock train. Evans 
was in the office when the engineer came in to make 
out his report. 

“Say, that reverse gear on the 5066 that I came in on. 
It's in bad shape," the hoghead said. 

“What seems to be ailing it?" the foreman inquired. 

“Creeping ; it won’t hold anywhere. I reported it last 
trip and it’s worse now. It came pretty near working 
in reverse just this side of Middleton. Mighta tore 
something up if it had. Better fix it,” Foster advised. 

“O.K., we'll get it,’ Evans replied looking out the 
window to see if the 5064 was about ready to get away. 
He couldn't tell by looking and went out to see. Just 
as he left the office the engine pulled out. 

The foreman went on to the roundhouse. “How you 
coming on that crosshead? Got it off yet?" he asked 
machinist Jenkins. 

“Oh, yeah. It’s in the babbitt shop. The copper- 
smiths are getting ready to pour it now, I think.” 

“Getting ready to pour it?" 

“The guides on the 5085, they’re a little narrower 
than the ones on the 5097. The crosshead will have to 
be babbitted and planed to fit.” 

“Now ain’t that nice!” Evans said in a tone that 
meant it wasn’t nice at all. 


Tryinc to explain overtime with prospects of more 
overtime piling up to be explained is never very nice, 
particularly with a master mechanic like H. H. Carter 
that doesn't care much for explanations unless preceded 
by the desired results. 

Evans figured mentally a moment, then walked away. 
There was nothing to be done about it. The Limited 
had to run. It couldn't run without a locomotive. The 
only locomotive available was the 5085. The locomotive 
couldn't run without a crosshead. The only crosshead 
available wouldn't fit without babbitting and planing. 
Then it had to be put on. Just like a geometry problem 
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solved by axioms, and it had two answers. One was 
overtime. The other—the 5097 wouldn’t get out the 
next day as expected and it would be up to Evans to 
explain both. 

“Well, tell them to rush work on the crosshead much 
as possible and you and your helper work overtime to 
put it up, and while you are waiting, take a look at the 
reverse gear on the 5066. The engineman that came in 
on it reported it leaking bad.” 

The machinist gathered up some tools and started 
down to the 5066. The engine had been put in the 
house in stall twelve. Evans took a turn through the 
roundhouse to see how things were getting along and 
went back to the office hoping to get a few moments rest 
before five o'clock came. 

A second time for the day he got comfortably seated 
in his favorite position. Things weren't going any too 
good, but worrying wouldn't help. Again he thought 
of the big rainbow trout that two weeks before had 
struck short and turned up his nose at every tempting bit 
of fluff, feather, hair, or tin that had been offered in 
various combinations. 

"Perhaps a plain coachman fly with a spinner ahead 
of it would do the trick, or maybe a shimmy wiggler," 
Evans was debating lazily in his mind. 

“Leather’s worn out in the reverse gear of the 5066.” 
It was machinist Jenkins. 

“Tell Martin and his helper to put in a new one. You 
better get back to that crosshead. I want to get it soon 
as possible." Evans again relaxed to his mental battle 
with the wiley trout. He was just about to land the : 
poor fish on a medium sized spoon when Machinist Mar- 
tin came in. 

“They haven't got any leathers for the reverse gear 
in the storeroom," the nut splitter informed the fore- 
man. “What’ll I do about it?" 

“Rob one off the 5097,” Evans said wearily. "It's 
getting to the point that an engine on the drop-pit is 
not there to be repaired; it's there to be robbed." 

“Want me to finish it?" Martin asked. 

“No-o—let the night men get it if they have to run 
the engine tonight." 

“O.K.” The machinist turned and started back to the 
roundhouse. 

The phone rattled sharply. John Harris lifted the 
receiver. “Yes, clerk talking ... Don't know. ГИ ask 
him." Harris turned to the foreman. “The dispatcher 
says there'll be two sections of the Limited tonight and 
wants to know what engines you're going to give him. 
What’ll I tell him for the second one?" 

“Tell him the 5066," the foreman answered as he 
went out the door to catch Machinist Martin and tell 
him to work overtime on the engine. 

Time passed on, ten days of it. Evans didn’t catch the 
big trout, but, by golly! he'd get him the first Sunday 
he had off when the season opened next Spring, even 
if he had to use worms or grasshoppers. 

One morning Evans went through his usual ritual of 
putting on his hat, kissing his wife, opening the door, 
and taking a chew of “horseshoe.” When he opened the 
door a gust of cold air slapped him in the face and 
settled a whirling snow flake оп his nose. "Where's my 
sweater?" he asked his wife. 

“Right here on a chair. Thought you might need it 
today and got it out last night,” his wife replied. 

When Evans reached the office he found the message 
he was expecting, wanting to know if the snow plow was 
in shape for service and cab curtains in good condition. 

“Get the snow plow in the house first thing,” the fore- 
man told the hostler. 

Soon as the eight o’clock whistle blew, Evans told the 
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cab carpenter to get busy putting on cab curtains and 
coopering cabs. He told the machinist assigned to the 
rotary snow plow to look it over and test it out. 

While Evans was talking to the machinist, the cab 
carpenter returned from the storeroom. “There's not 
any cab curtains in the storeroom," the carpenter said. 

"Well, tell the storekeeper to wire for them and get 
them soon as possible.” 

About three o'clock in the afternoon the machinist that 
was looking over the snow plow came to the office. 
“There’s not any dynamo on the snow plow and several 
valves are missing—been robbed," the machinist said. 

"Now what the hell! Where's the dynamo?” Then 
Evans remembered. It had been taken off to put on a 
pile driver early in the summer. No chance of one in 
the storeroom. “Tell the electrician to get one off the 
5092. She'll be tied up on the drop-pit several days, and 
tell the coppersmith to get the valves replaced." 

“What do you mean most of our overtime is because 
of lack of material, then say it's partly our fault?" the 
master mechanic asked Evans a few days later. 

Evans shifted his chew of “horseshoe.” “Well, rob- 
bing dead engines of parts necessary to keep live en- 
gines going accounts for a lot of wasted time and ———" 

"Wouldn't have to do it if the storeroom had the 
parts," the master mechanic interrupted. 

“That’s true," Evans replied, "but maybe if we'd be 
a little more careful about ordering stuff we don't use 
and work with the store department a little better they'd 
keep stuff we do need." 

"Perhaps. But anyway, overtime must be cut out." 

Carter left with the ultimatum. 


Battle Creek 
Shop Kinks 
(Continued from page 445) 


knurled and hardened eccentric wheel which contacts the 
upper surface of the tire and tightens under the pulling 
action of the cut. The tire illustrated is a 73-in. heat- 
treated tire which presents some difficulties in machining 
unless a powerful and accurate boring mill is used and a 
cutting tool which will stand up to this heavy duty. 
Roughing cuts are taken with a special form of cutting 
tool, made of Rex AA steel, the cutting speed being 20 
ft. per minute and the feed 745-in. 

Some difficulty is experienced in taking the light 
finishing cuts on these heat-treated tires and this problem 
has been solved at the Battle Creek shops by the unusual 
expedient of speeding up the work to about 200 ft. per 
minute and using a %4-in. feed. This gives a finish 
which looks almost as smooth and accurate as grinding. 
The first part of the cut, shown in the illustration, is 
being made at this high rate of speed and low feed, with 
a sharp-pointed carbide alloy cutting tool. 

The third illustration shows an unusually convenient 
and effective device for removing the rivets from com- 
posite pistons built up of cast-steel centers and separate 
bull rings. The device consists simply of a sheet-metal 
housing around a double pair of rolls (old headlight 
generator ball bearings) arranged to support the piston 
rod and piston in such a way that they can be con- 
veniently revolved. The end plate of the housing carries 
a small air cylinder and a lever arm device for support- 
ing the pneumatic hammer used in backing out the rivets. 

In using this device, the rivet heads are first burned 
off with an acetylene cutting torch; the air hammer is 
centered against one of the rivets ; air pressure is applied 
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to the small intermediate cylinder, bringing the punch 
tightly against the rivet; the pneumatic hammer is op- 
erated and the small cylinder moves the hammer forward, 
as rapid repetitive blows from the punch force the rivet 
back out of the hole. The machine is operated by one 


Convenient and safe air-operated device for backing out piston 
bullring rivets 


man and it will be noted that a small but convenient seat 
is provided, as the operator would otherwise have to 
bend over low or kneel on the floor. 

After removing one rivet, all that the operator has to 
do is to release the air in the small cylinder, pull back 
the pneumatic hammer, turn the piston to the proper 
position and he is ready for the next one. As a safety 
measure, a substantial wire mesh screen is provided over 
the back of the device to catch all rivets and prevent any 
possibility of their flying out and causing personal in- 
juries. 


„ACCURATE MeEasurtnc—The following is vouched for by a 
division superintendent of the Atchison, Topeka & Santa Fe: 
The division on which he was at the time this happened was 
handling a heavy traffic, and in response to a call for additional 
power a number of Santa Fe type locomotives were transferred 
from another division, These locomotives, having small diameter 
drive wheels, were bulletined to travel at a rather limited speed. 
Shortly after these locomotives were put on the division, the 
roadmaster reported a bunch of badly kinked rails in a sag 
where it was found that one of these locomotives had been 
operated considerably in excess of the speed limit. The superin- 
tendent questioned the engine crews that had been on all of these 
locomotives and all of them denied having exceeded the speed 
limit. What to do? He thought it over a couple of days and 
finally had a happy thought. He asked the division engineer to 
send a couple of men out to measure the circumference of the 
main drivers on each of these locomotives as accurately as it 
was possible to do so, and as luck would have it, he found that 
there was an appreciable difference—in fact, as much as seven 
inches in the circumference of these drivers due to the difference 
in tire wear. He then sent these engineers out on the field to 
measure the distance between the kinks in the track, measuring 
the distance over a considerable distance so as to strike an 
average, and found that these kinks fitted the circumference of 
only one of the locomotives. Upon being questioned, the engine 
crew of that locomotive admitted that they had been running 
pretty fast at the point in question. 
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Locomotive Devices Used 
In Mountainous Country 


The two illustrations accompanying this article were 
taken at the Denver, Colo., enginehouse of the Denver 
& Rio Grande Western and show two devices, the value 
of which has been demonstrated by experience on a rail- 
road which passes through more or less mountainous 


Type of smoke deflector used on D. & R. G. W. locomotives which 
operate through tunnels 


country and encounters some heavy grades and occasional 
tunnels. 

In the first illustration, the smokestack is shown 
equipped with a heavy steel band clamped on the top 
and arranged to support a 90-deg. section of sheet metal 
elbow or hood which may be rotated so as to cover the 
stack opening when passing through a tunnel and deflect 
the smoke backwards over the locomotive and cab, thus 
making it possible to maintain more satisfactory atmos- 
pheric conditions within the cab itself. The hood, 
pivoted on a l-in. bearing shaft back of the stack, is 
operated by means of a small air cylinder with rack and 
pinion connection to the hood and operated by an air 


A. 
mo gg" | 


Detroit lubricator with driving arm which is automatically lengthened 
so as to deliver less oil when drifting 


control valve in the cab. А substantial flat spring, 
shown in the illustration, serves to cushion the fall of 
the hood when it drops into the unused position and 
also provides a stop against which the hood rests when 
not in use. : 
Another interesting feature of this locomotive, notice- 
able from the illustration, is the fact that the front cyl- 
inder and valve chamber head covers, instead of being 
made of pressed steel with rounded corners, are evi- 
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dently fabricated from flat circular steel plates to which 
steel bands of the proper width are welded to form the 
covers. The second illustration shows a D. & R. G. W. 
locomotive equipped with a new Detroit mechanical lu- 
bricator driven through a suitable mechanical connection 
to the valve gear link. It will be noted that the horizon- 
tal driving bar or rod is well supported and guided. 
The swinging drive rod оп: ће lubricator itself is de- 
signed with a spring-controlled extension which per- 
mits lengthening the rod approximately 4 in. and de- 
creasing the amount of oil delivered to the valve cham- 
bers and cylinders when the locomotive is drifting. Just 
as soon as it is necessary for the locomotive to work 
steam, this drive rod is shortened again, the length of 
the stroke increased, and more oil delivered to provide 
adequate lubrication. On certain classes of D. & R. 
G. W. locomotives, lengthening and shortening of the 
lubricator arm is done automatically when the throttle 
is closed or opened, and in other cases the control is 
entirely mechanical by lever connection to a handle 
within easy reach of the engineman's position in the cab. 


Milling Machine and 
Drill Press Vise 


A milling machine vise with an easily removable swivel- 
indexing base, announced by Athol Machine & Foundry 
Company, Athol, Mass., provides for an unusually wide 
range of general machine shop uses. Used with the in- 
dexing base, milling machine and other operations re- 
quiring accurate angle settings are easily and conveni- 
ently handled. Removed from the swivel base, the vise 
is ideally adapted to drill-press and many other types 
of use. 

The indexing base is graduated over 180 deg., extend- 
ing 90 deg. each way from zero. Two clamp bolts hold 


Athol milling machine vise with easily removable swivel-indexing base 


the vise bed in position on the swivel base. The vise 
‘base, bed and jaws are semi-steel castings of generous 
proportions. Jaw facings, of hardened tool steel, are 
removable. Inexpensive false jaws may be provided, 
shaped to hold any shaped piece. The vise screw has 
the Athol buttress thread, 50 per cent heavier at the 
root than a square thread of the same pitch, The extra 
metal and extra strength come just where the strain is 
greatest. An extra heavy shoulder is an integral part 
of the vise screw. The crank handle is long enough 
for ample leverage, and is removable. 

The swivel-base milling machine vise is available in 
two sizes, with 4-in. jaws and with 6-in. jaws. No. 
1024, with 4-in. jaws, has a depth of jaw of 1% in., 
opens 3% in. and weighs 45 Ib. No. 1026, with 6-in. 
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jaws, has a depth of jaw of 15$ in., opens 4 in. and 
weighs 70 lb. Either model is available without the 
swivel base for use exclusively as a drill press vise, if 
preferred. 


Diamond-Impregnated 
Wheel Dresser 


The Carboloy Company, Inc., Detroit, Mich., has 
added to its line of Carboloy cemented-carbide products 
a diamond-impregnated wheel dresser. The new grade 


STEEL HOLDER 


METAL SHANK 
ATTACHED TO 
MATRIX 


DIAMOND - 
IMPREGNATED 
MATRIX 


Carboloy diamond impregnated wheel dresser 
contains an extra coarse mesh of diamonds and has 


been developed to increase the order of performance on 
* * 


the larger and harder grades of grinding wheels used on 
surface, cylindrical and centerless grinders. This extra 
coarse grade supplements the existing grades of Carbo- 
loy dressers containing fine, medium and coarse mesh 
size diamonds. With this development, the Carboloy 
dresser is available for all hardnesses and sizes of grind- 
ing wheels. 

Advantages of the Carboloy diamond-impregnated 
wheel dresser, as claimed by the manufacturer, are that 
no remountings are required, they stand unusual abuse, 
and each dresser may be used throughout its entire life 
on the same size wheel. 


Ideal 
Eleetrie Marker 


'The Ideal electric marker, a small portable tool for 
marking on practically any material, whether metal, or 
non-conductor, is announced by the Ideal Commutator 
Dresser Company, 1561 Park avenue, Sycamore, Ill. 
Legible and permanent records can be made on all metals 
and their alloys; on dies, tools, plates, sheets, shapes, 
rods, forgings, castings, pipes, equipment; and also on 
glass, pottery, ceramics, hard rubber, bakelite, plastics, 
fibre and similar materials. 

The instrument is 634-in. long, weighs 2 lb., and is 
handled similarly to a pencil or crayon. It operates on 
the principle of a miniature hammer at the rate of 3,600 
strokes per minute. It requires no cabinet, auxiliary con- 
trols, rheostats or transformer for operation. The point 
does not stick into the marking surface. It makes per- 
manent lines, cut into the surface, that cannot be removed 
by ordinary wear and tear of handling. 

The marker operates on 110 volt 60 cycle alternating 
current, and consumes approximately 75 watts. It can, 
also, be furnished for other standard voltages and fre- 
quencies. The unit has a 6-ft. cord with plug and on- 
off switch. Each marker is regularly supplied with a 
hardened point for working on all materials including 
hard steel or similar products. 


* * 


One of the big 2-8-8-2 type locomotives of the D. & R. C. W. undergoing heavy repairs at Denver shops 
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With the 
Car Foremen and Inspectors 


Interior of the Havelock erecting shop as equipped for heavy car building operations 


Car Work at 
Havelock Shops 


Since the concentration of all heavy locomotive repair 
operations on the Chicago, Burlington & Quincy at two 
main shop points, namely, West Burlington, Iowa, and 
Denver, Colo., the large shops at Havelock, Nebr., for- 
merly devoted exclusively to locomotive work, have been 
re-equipped and organized to handle program car repairs 
and, in fact, the construction of complete new cars on 
a modern production basis. Machine tools, located in the 
machine shop and not needed for car repair work, have 
been, for the most part, removed and shipped to other 
shop points on the Burlington lines, the heavy machinery 
bay then being used for the storage of car materials, 
the fabrication of certain car parts, boring and turning 
car wheels, machining various castings, etc. One track, 
extending into the shop and through the center of the 
heavy machinery bay, provides a convenient means of 
getting car materials into the shop and the overhead 
crane assists greatly in unloading them. 

In the erecting shop, as shown in one of the illustra- 
tions, three tracks extend into and through the shop 
building, the two outer tracks being normally used for 
the straight line car rebuilding operations, and the center 
track for material delivery and storage. The cranes are 
here used to great advantage for transferring material 
and also car underframes, bodies, etc., when necessary. 
Convenient scaffolds for both side sheathing and roof 
work are installed where needed, and, in general, these 
scaffolds are designed so as to occupy a minimum floor 
space, being supported on short sections of steel rail set 
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in a concrete base in the shop floor. Another illustration 
gives a close-up view of one of the three oxy-acetylene 
stations used to distribute oxygen and acetylene gas re- 
quired in the welding operations. Two of these three 
stations are equipped to distribute high-cycle electric 
power at 220 volts and 180 cycles for electrically oper- 
ated floor sanders, portable handsaws, drills, etc. Both 
the oxygen and acetylene connections, as well as those 
for the high-cycle electric current, are conveniently ar- 


Special two-wheel truck used in applying air brake cylinders and 
reservoirs 
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ranged on a short section of superheater flue set two feet 
in the shop floor. 

One of the illustrations shows a two-wheel cart used 
in applying brake cylinders and air reservoirs underneath 
the cars. As shown, this cart consists of a welded steel 
framework mounted on two 20-in. wheels and provided 
with two semicircular arms on one end to support the 
air reservoir and a long 8-ft. handle on the other to give 
adequate leverage for lifting the reservoir up against the 
car underframe and hold it securely while being clamped 


Light but strong welded tubular-steel trestles used as car supports and 
for workmen to stand on while bolting car siding 
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The mono-rail hoist and special 
equipment at the truck assembly 
job 


and bolted in place. Incidentally, the flat section of this 
cart immediately above the wheels is designed to hold 
the triple valve while it is being moved under the car 
and bolted to the reservoir. 

Tubular steel trestles are used for supporting car 
bodies with the trucks removed and also for the conveni- 
ence of car men while applying and bolting siding in 
place. These two types of trestles are clearly shown in 


Two Westinghouse 600-amp. welding machines used in furnishing 
current for the multitudinous welding operations at Havelock shops 


one of the illustrations, the first consisting of a light but 
strong welded tubular-steel framework 42 in. high, made 
of 1%-in. double-strength pipe corner posts, held to- 
gether by horizontal side braces, made of 34-in. pipe 
clectric- welded at the corners. The top of the trestle con- 
sists of a 5-in. I-beam rigidly held in place by electric 
welding. Short metal retaining straps, welded to the ends 
of the channel, serve to help position the thin hardwood 
block which is placed on top of the channel and supports 
the car weight. This type of car-supporting trestle com- 
bines great strength with light-weight and ease of hand- 
ling. As an unusually severe test, and to make sure that 
this trestle could be used safely, it was applied under a 
car body loaded with 40 to 50 tons of scrap car wheels 
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Jig used for giving the proper camber to center sills before they are welded 


and withstood this load safely with no evidence of bend- 
ing of the trestle tubes or rupture of the welds. 

The siding trestle is 8 ft. high and 6 ft. long, the main 
A-frame members being made of 34-in. pipe braced with 
Y4-in. pipe and having ladder steps made of 3$-in. pipe, 
this structure being completely fabricated by electric 
welding. The trestle is stiffened by L5-in. cross brace 
pipes securely welded in place, as illustrated. The hori- 
zontal pipe sections are extended slightly beyond the 
A-frame toward the car to provide support for narrow 


Jig for assembling roof carlines and purlines prior to bolting and 
application as a single unit to the car frame 


wood footrests. The top step is а 1/4 -іп. plank, 10 in. 
wide by 6 ft. long. This trestle is amply strong and rigid 
to provide a firm support and footing for car men while 
working on the side of the car. Referring to the illustra- 
tion, it will be noted that short pieces of 1 in. by 14 in. 
steel, bent in the form of an arc, are welded to the bot- 
toms of the trestle legs. These are applied so that one 
man can lift one side of the trestle and readily pull it 
along the shop floor to whatever position may be desired 
for the most convenient handling of his work. 
Another illustration shows a special jig for assembling 
carlines, purlines and the ridge pole of the car roof which 
is applied as a unit to the car, using either the shop 
crane, or a locomotive crane if the work is being done 
outside the shop building. This jig is made of scrap angle 
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irons and trainline pipe, welded together and having the 
legs of the proper length so that the jig will be at the 
elevation needed for easy working. Twenty-six rivets, 
spaced on the same centers as the carlines, are welded 
to the upper side of the angle irons and serve to position 
the carlines and purlines while they are being assembled 
to form the frame of the car roof. The bolting and weld- 
ing operations are then completed and the entire roof is 
applied to the car as a unit. 

An unusually interesting method of providing the 
proper camber in center sills used in these cars is shown 
in one of the illustrations. The new A.A.R. type of 
center sill is used, consisting of two Z-sections which are 
welded together along the top center lines while still in 
the camber jig. This jig is made of two 90 Ib. rails sup- 
ported at the ends on short sections of heavy I-beam 
bolted to a concrete foundation, these rails being bowed 
at the center 216-іп. by means of 90 Ib. steel rail truss 
rods, as shown in the illustration. The purpose of this 
construction is simply to provide a long, stiff and rigid 
foundation on which the center sill sections may be 
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One of the oxy-acetylene and high-frequency electric power stations 
in the erecting shop 
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Partial view of two strings of 50-ton single-sheathed box cars recently built at the Havelock shops of the C. B. & Q. 


placed in an inverted position, blocked up at the ends 
and jacked down at the middle to give the desired 
camber. The 75-ton jack is supported in an inverted po- 
sition by having its base welded to a 22-in. by 10-in. by 
34-in. steel plate arranged to swivel on a 1 Y4-in. vertical 
pipe section on one side of the jig and be locked under 
a suitable lug on the other vertical pipe. This permits 
swinging the jack out-of the way when inserting or re- 
moving the center sill sections. While two jacks are 
shown in the illustration, only one per jig is used, the 
jack at the left being installed on a second cambering 
machine. 


Welding the Center Sills 


In operation, the center sill Z-sections are bolted to- 
gether and fitted up as much as practicable before the 
welding operation and applied in the device. The ends are 
blocked up, the jack swung into place and the ram 
brought to bear against a short channel section which 
rests on the two center sill sections. The jack is then 
operated to deflect the center sills 2 М in. which has 
been found by experience to be enough to give about 
$$ in. permanent camber after the welding operation. 
In welding, the joint between the two sill sections is 
backed up by a copper strip underneath which gives a 
smooth finish to the under side of the sill weld. The 
weld is made by two operators using the skip method, 
with 6-in. welded sections separated by 4-in. spaces. 
From the bolster to the ends, the sill sections are welded 
together complete, so that approximately 75 per cent of 
the entire length of the sill is welded. Coated welding 
rod 3 in. in size is used for the most part for this weld- 
ing operation. The two 600-amp. welding machines 
which furnish current for the extensive welding opera- 
tions at Havelock shops are of Westinghouse design and 
were secured from the Denver shops. 

There is nothing particularly novel about the truck- 
building operations at Havelock, but this work is effi- 
ciently organized and carefully done in accordance with 
the best recommended practice. The truck work is per- 
formed outside of the shop underneath a fixed mono-rail 
equipped with three movable 5-ton chain falls, as shown 
in one of the illustrations. This mono-rail is made of a 
scrap center sill channel supported about 24 ft. high and 
transverse of the track by means of well-braced and 
strong wooden side frames. The ends of the mono-rail 
extend about 10 ft. beyond the supporting uprights and 
are provided with stops in the interests of safety. The 
outside chain falls may therefore be used for lifting side 
frames at either side of the station and bring them into 
the truck position while the center chain falls are used 
to lift the bolster. With this device, truck side frames, 
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bolster wheels and all other parts may be assembled with 
minimum hand labor and lifting; and, moreover, with 
reasonable care, there is little danger of damaged jour- 
nals or personal injuries. 


Eleetrie Welding at the 
Beech Grove Coach Shop 


As in other shops throughout the country electric weld- 
ing is extensively used at the Beech Grove, Ind., shops 
of the Big Four to expedite car repairs and save both 
material and labor in many individual repair operations. 

In the construction of battery boxes, for example, a 
saving of approximately 50 lb. weight per box is effected 
without any sacrifice of strength. The general de- 
sign of the boxes is evident from the illustration 
which shows four boxes in various stages of con- 
struction. Made of No. 10 gage steel, the various 
sheets and angles used in the box are assembled in posi- 
tion in a special jig and arc-welded together. The out- 
side seams are welded, using No. 7 Y$-in. coated wire, 
and then the insides, using No. 5 549-in. wire, to speed 


Passenger car steps fabricated by a combination of riveting and 
welding 
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Battery boxes in process of con- 
struction by electric welding at 
Beech Grove shop 


up the operation. The gusset plates are then applied and 
the Z-bar floor stiffeners, also the angle supports, and 
the doors last. 

Referring to the second illustration, a composite 
riveted and welded passenger coach step is shown upside 
down on the coach-shop floor in order to give a better 
view of the welding on the underneath portion. As in- 
dicated, the angles on the step sides are riveted in place. 
The treads and risers, however, are applied by welding 
to the angles. The risers are tack-welded to the tread. 

Electric welding is also used to great advantage in re- 
newing corroded sections of passenger-car side and roof 
sheets which would otherwise have to be entirely removed 
and replaced. Where side sheets are corroded at the con- 
nection to the side sills, for example, the sheet is ripped 
the entire length of the car a distance of about 15 in. 
above the sill, using a pneumatic hammer and chisel. A 
new section of sheet is laid out and applied to the car 
side, the bottom of the patch being riveted to the side 
sill and the upper edge butt-welded to the old sheet, 
using No. 7 coated wire. The seam is tack-welded every 
4 in. and the intermediate space then filled in. The 
welded joint is subsequently smoothed with an angle 


Welding successfully used for making repairs at car roof corners 
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grinder and the job completed at a fraction of the cost 
of previous methods. 

Ín making repairs to corroded roof sheets, the de- 
fective section is removed by ripping the sheet about 6 
in. above the drip molding and applying a patch made of 
No. 16 gage material. The upper edge of this patch laps 


Corroded car roof end sheet cut away ready for patching 


under the old roof 2 in. and is held in place for the weld- 
ing operation by self-tapping screws spaced about 5 in. 
apart. The lower edge is clamped to the drip molding 
every 4 in., a space of % in. being left to be filled in by 
the welding bead. The way in which this is done, as well 
as the general method of repairing corroded roof corners, 
is shown in one of the illustrations. 


Questions and Answers 
On the AB Brake 


51—O.—What is the duty of the vent valve and pis- 
ton? A.—To vent brake-pipe air to atmosphere during 
emergency. 

52—O.—What is the duty of the accelerated-release 
piston? To prevent the return of emergency piston to 
release until a predetermined brake-pipe pressure is re- 
stored. 

53—0.—What is the duty of the spill-over and ball 
check? A.—Provides against over-charge of the quick- 
action chamber. 

54—O.—What is the duty of the accelerated-release 
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and ball check? A.—To provide secondary build up of 
brake-pipe pressure (after emergency) from the com- 
bined аихШагу-гезегуой and brake cylinder volumes, 
when the emergency slide valve moves to accelerated 
release position. 

UE —What is the duty of the inshot piston and 
valve? | A.—Controls the first stage of emergency brake- 
cylinder pressure development. 

56—O.—What is the duty of the timing valve? АМ 
Starts the final stage of emergency brake-cylinder de- 
velopment. 

5/—Q- —For what purpose is the inshot piston volume 
chamber? A.—Serves to annul controlled brake-cylin- 
der pressure (which prevails in emergency) during a 
service application, and modifies the controlled build up 
(in emergency) when service precedes an emergency 
application. 

58—O.—Name the various choke pus in the emer- 
gency portion and locate them. А.—(1) Spill-over 
choke in the emergency portion body, in the bushing 
under the spill-over ball check. (2) Choke in the upper 
cover, in the port between the chamber above the spill- 
over valve and the chamber above the strut diaphragm. 
(3) Vent-piston choke located in the vent-valve piston. 
(4) Delay choke plug located in the emergency-portion 
body, access to which can be effected by the removal of 
a brass pipe plug. (5) Quick-action chamber charging 
choke located in the charging port in the emergency por- 
tion body under the upper cover. (6) Choke located 
at the flange of the accelerated-release piston cylinder, 
in the port leading from the slide-valve seat to the cham- 
ber back of the accelerated-release piston. (7) Timing 
choke under the emergency portion cover, in the port 
which passes the delay-choke plug when the timing 
valve opens. 

59—Q.—What is the size of the opening and duty of 
the spill-over choke? | A.—?64 in. Its duty is to pro- 
tect against excessive spill-over-valve leakage. 

age the size opening and duty of choke 97a. 

—ЪМ» in. Its duty is to restrict the flow of air to 
d chamber above the strut diaphragm in case of dia- 
des ua leakage. 

61—O.—Give orifice size and duty of vent-piston 
choke 109. A—No. 69 drill (.029 in.). Controls the 
rate of quick-action-chamber pressure reduction during 
an emergency application. 

62—Q.—W hat is the size and duty of the delay-choke 
plug 127? A.—%%» in. Controls the second stage flow 
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of air to the brake cylinder immediately after the inshot 
valve closes during an emergency application. 

63—Q.—What is the size and duty of quick-action- 
chamber charging choke 138? A.—No. 73 drill (.023 
in.). The duty is to control the quick-action-chamber 
charging rate. 

64—Q.—What is the opening of choke 140 and its 
duties? A.—%» in. Serves to protect against excessive 
leakage past the accelerated-release piston and its seal, 
and also to prevent “slamming” of the piston to the 
extreme left by restricting the flow of air displaced by 
the piston. 

65—Q.—How many springs are contained in the 
emergency portion? A—Eleven springs. 

66—Q.—Name them. A.—(1) Accelerated-release 
check-valve spring. (2) Spill-over check-valve spring. 
(3) Diaphragm spring. (4) Vent-valve spring. (5) 
Inshot piston spring. (6) Inshot check-valve spring. 
(7) Emergency piston spring. (8) Graduating-valve 
spring. (9) Return spring. (10) Piston inner spring. 
(11) Piston outer spring. 

67—Q.—It being understood that the purpose of the 
valve springs is to hold the valves to their seats, define 
the duties of the other springs mentioned. А.—(1) 
Diaphragm springs serve to hold the slide valve to its 
seat when the diaphragm is balanced. (2) Inshot-piston 
spring resists inshot-piston movement until the brake- 
cylinder pressure rises to 15 Ib. (3) Return spring re- 
turns the piston and slide valve to normal release pesi- 
tion when brake-pipe and quick-action chamber pressures 
are equalized. (4) Piston inner spring serves to resist 
movement of the emergency piston to accelerated release 
position at the beginning of release after an emergency 
application. (5) Piston outer spring serves the same 
purpose. 


Mill Room 
Machinery Guards 


Unusually neat, substantial and attractive mill-room ma- 
chinery guards are being used at the Beech Grove, Ind., 
shops of the Big Four, as shown in the illustration. 
These guards are made primarily of No. 12 gage gal- 
vanized wire screen mounted on 1Z4-in. pipe framework 
rigidly secured to the mill-room floor by means of stove 


Well guarded 30-in., single-head 
planer at the Beech Grove shop 
mill room 
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bolts through the pipe flanges. Metal binding for the 
corners of the guards and various joints, removable 
covers, etc., consists of No. 16 gage galvanized iron, with 
a lL$-in. face, subsequently painted black, giving the 
guards an unusually workmanlike and trim appearance. 

The machine illustrated in the foreground is a 30-in. 
single-head wood planer which may be operated with 
entire safety by use of the guard shown. All other 
planers and power-driven machines in the shop are 
similarly guarded. One guard is placed over each sand- 
ing element of the double-disk sanding machine while 
the other element is being used. The usual cutter and 
knife guards are provided on all machines. The endless 
belt sander is guarded at the ends in case the belt should 
break when anyone is passing. Shapers and band saws 
are similarly guarded. The use of goggles is required 
and it is said that no reportable injury has occurred in 
this mill room in three years. 


Car Shop 
Tool Room 


The tool-checking system at the Denver & Rio Grande 
Western passenger car shops, Denver, Colo., is per- 
haps not unique in all particulars, but it does give ef- 
fective control of the tool situation by the issuance of a 
limited number of metal checks to each man, to be left 
at the tool room in exchange for any tools which may 
be needed in the various shop operations. 

As compared to previous more or less hit-or-miss 


Individual metal storage boxes and trays at D. G R. C. W. passenger 
shop tool room 
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methods of issuing pneumatic tools, wrenches, drills, taps, 
electric light extensions, etc., a large saving is realized 
in that these tools and supplies are now intensively used 
and not allowed to accumulate and lie idle in the lockers 
and work boxes of individual shop men. Moreover, the 
frequent return of these tools to the toolroom permits 
maintaining a better check on their condition, as de- 
fective or worn out tools are replaced by new ones. The 
number of broken tools is also substantially reduced, as 
a man who breaks a drill, for example, is required to 
return the broken parts before a new drill is issued, and 
after the third experience of this kind, the shop man has 
to see the general foreman who points out, in a more 
or less emphatic manner, the cost of tool breakage and 
endeavors to find out if the man is simply careless or 
if there are some adverse conditions connected with his 
particular drilling operation which need to be corrected. 

The toolroom is fully equipped with neat metal boxes, 
travs and lockers in which supplies and hardware for 
individual cars going through the shop for repairs are 
kept. In the illustration, for example, hinges, locks 
and relatively large parts are kept in the upper metal 
boxes; window fixtures, screws and other small parts 
are kept in the trays; and various tools and bulky ma- 
terials are kept in the lockers underneath. 


Repairing 
Side Sheathing 


In cases where the lower side sheathing of steel pas- 
senger cars is corroded, repairs are made at the Denver, 
Colo., shops of the Denver & Rio Grande Western by the 
application of new steel sheathing strips in place of the 
corroded sections which have been cut out. 

The illustration shows a baggage car in which the de- 
fective sheathing has been cut away and new steel in- 
stalled, fitting up bolts applied to hold the plates in 
place, and everything made ready for the welding opera- 
tion at the upper joint. In the case of this particular 
car, the side sheathing is being renewed from the side 
sill to the belt rail. Rivets are applied in the side sill 
and corner post after the welding operation. The weld 
is ground smooth and, after the final painting operation 
is performed, the application of the new sheathing can 
hardly be detected. 


Corroded section of side sheathing replaced by new steel sheet on 
D. & К. С. W. baggage саг 
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Among the 


Clubs and Associations 


New ENcLAND ВКливоло Cius.—Col. 
J. T. Loree vice-president and general 
manager of the Delaware & Hudson, will 
be the guest speaker at the October 13 
meeting which will be held at the Hotel 
Touraine, Boston, Mass., at 6:30 p.m. 


INTERNATIONAL ACETYLENE ASSOCIA- 
TION.— The thirty-seventh annual conven- 
tion of the International Acetylene Asso- 
ciation will be held on November 18, 19 
and 20 at the Jefferson Hotel, St. Louis, 
Mo. Technical sessions featuring the 
oxyacetylene process for welding metals 
will be held each afternoon and on two 
evenings. Wednesday evening, November 
18, will be devoted to a forum on welding 
and cutting, and the evening session on 
Thursday, November 19, is intended to 
comprise a series of round-table discus- 
sions on oxyacetylene welding and cutting 
practices. 


New York RaiLgRoap CLus.—The first 
fall meeting of the New York Railroad 
Club will be held on Friday evening, Oc- 
tober 16, at 7:45 p.m. at the club's usual 
meeting place—the auditorium of the En- 
gineering Societies building, 29 West 
Thirty-ninth street, New York. The sub- 
ject for discussion. will be the New York, 
New Haven & Hartford train which was 
converted by the Edward G. Budd Manu- 
facturing Company from two old steel 
coaches, and equipped with the Besler 
steam power plant. George D. Besler will 
show pictures of, and describe the power 
plant; a representative of the Budd com- 
pany will discuss the modernization of the 
train, while a representative of the New 
Haven will tell something about the incep- 
tion of the idea. 


Master Boiler Makers 
Meet at Chicago 


The twenty-third annual meeting of the 
Master Boiler Makers’ Association, held at 
the Hotel Sherman, Chicago, September 
16 and 17, was attended by about 175 
members of the association and guests. At 
the business meeting a year ago, the first 
after a lapse of five years, the association 
undertook the task of rehabilitating the 
organization. This year, the results of this 
effort were apparent in the increased in- 
terest and backing of the principal rail- 
roads of the country, practically everyone 
of which was represented. {The efforts 
of the officers have been directed towards 
a complete modernization of the associa- 
tion. To this end, the by-laws were re- 
vised in a manner to make possible the 
most efficient handling of association af- 
fairs in the future. Henceforth, the of- 
ficers to be elected will include a president, 
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secretary-treasurer and an executive board 
of nine members. This board will elect 
one of its members as vice-president of the 
association, who will also serve as chair- 
man of the board. To be eligible for the 
office of president or vice-president, a 
member must have had at least one year's 
experience on the executive board. {One 
of the principal features of the meeting 
was an address on the aims of the Bureau 
of Locomotive Inspection, which was de- 
livered by John B. Brown, assistant chief 
inspector of the bureau. A special paper, 
contributed by the research committee of 
the International Acetylene Association, on 
the subject "Applications of Oxy-Acety- 
lene Welding and Cutting in Locomotive 
Boiler Upkeep and Repairs" was pre- 
sented by the chairman of the committee, 
C. W. Obert. {Special committee reports 
covering various phases of locomotive 
boiler work were presented and discussed 
widely by the membership. The subjects 
and personnel of the committees follow: 
"Boiler and Tender Pitting and Corro- 
sion.” Committee: J. L. Callahan, special 
representative, National Aluminate Corpo- 
ration (formerly general boiler inspector, 
Chicago Great Western), chairman; A. 
W. Novak, general boiler inspector, Chi- 
cago, Milwaukee, St. Paul & Pacific; J. P. 
Powers, system general boiler foreman, 
Chicago & North Western. ‘Proper 
Brick Arch Setting in Locomotive Fire- 
boxes.” Committee: E. E. Owens, gen- 
eral boiler inspector, Union Pacific, chair- 
man; B. G. King, assistant general boiler 
inspector, Northern Pacific; H. A. Bell, 
general boiler inspector, Chicago, Burling- 
ton & Quincy; C. F. Totterer, general 
boiler foreman, Alton.  fl'Autogenous 
Welding as Applied to Locomotive Boilers 
and Tenders.” Committee: Albert Е. 
Stiglmeier, boiler foreman, West Albany 
Locomotive Shops, New York Central, 
chairman; John A. Doarnberger, master 
boiler maker, Norfolk & Western; S. 
Christopherson, supervisor of boiler in- 
spection and maintenance, New York, New 
Haven & Hartford; H. H. Service, gen- 
eral boiler inspector, Atchison, Topeka & 
Santa Fe; G. E. Stevens, general boiler 
inspector, Boston & Maine. {Proper 
Thickness of Front Tube Sheets.” Com- 
mittee: Walter R. Hedeman, assistant me- 
chanical engineer, Baltimore & Ohio, 
chairman; C. A. Harper, general boiler 
inspector, Cleveland, Cincinnati, Chicago 
& St. Louis; E. C. Umlauf, supervisor of 
boilers, Erie Railroad; R. A. Pearson, 
general boiler inspector, Canadian Pacific. 
(“Proper Methods of Applying All Types 
of Staybolts to All Types of Boilers.” 
Committee: Leonard C. Ruber, superin- 
tendent boiler department, Baldwin Loco- 
motive Works, chairman; George M. Wil- 
son, general boiler supervisor, American 
Locomotive Company ; M. V. Milton, chief 


boiler inspector, Canadian National; C. W. 
Buffington, general master boiler maker, 
Chesapeake & Ohio. {Improvements in 
Locomotive Front Ends.” Committee: J. 
M. Stoner, supervisor of boilers, New 
York Central Lines West, chairman; E. 
M. Cooper, district boiler inspector, Bal- 
timore & Ohio; H. E. May, general boiler 
and locomotive inspector, Illinois Central; 
G. L. Young, boiler foreman, Reading. 


ELECTION OF OFFICERS 


The annual election resulted in the fol- 
lowing officers being selected for the en- 
suing year: President: M. V. Milton, 
chief boiler inspector, Canadian National, 
Toronto, Ont., Can. Secretary-Treasurer : 
Albert F. Stiglmeier, general foreman 
boiler maker, New York Central, Albany, 
N. Y. {Executive Board (one year): 
George L. Young, foreman boiler maker, 
Reading, Reading, Pa.; C. W. Buffington, 
general master boiler maker, Chesapeake 
& Ohio, Richmond, Va.; A. W. Novak, 
general boiler inspector, Chicago, Milwau- 
kee, St. Paul & Pacific, Minneapolis, Minn. 
T (Two years): M. V. Milton, chief boiler 
inspector, Canadian National, Toronto, 
Ont, Can.; Charles J. Klein, locomotive 
inspector, Bureau of Locomotive Inspec- 
tion, Albany, N. Y.; Sigurd Christopher- 
son, supervisor of boiler inspection and 
maintenance, New York, New Haven & 
Hartford, East Milton, Mass. {(Three 
years): William N. Moore, general boiler 
foreman, Pere Marquette, Grand Rapids, 
Mich.; Carl A. Harper, general boiler in- 
spector, Cleveland, Cincinnati, Chicago & 
St. Louis, Indianapolis, Ind.; E. C. Um- 
lauf, supervisor of boilers, Erie, Susque- 
hanna, Pa. 


Fuel and Traveling Engineers’ 
Associations Unite | 


In the interests of economy and in- 
creased effectiveness, as well as to meet 
the wishes of higher railway officers, the 
International Railway Fuel Association, 
organized 27 years ago, and the Traveling 
Engineers’ Association, which has been 
functioning for 44 years, have united to 
form a single association known as the 
Railway Fuel and Traveling Engineers’ 
Association. The announced objective of 
the new association is "to improve the 
locomotive service and the use of fuel on 
all railroads," and it was formally organ- 
ized at joint business meetings of the two 
associations held at the Hotel Sherman, 
Chicago, September 15 to 18, inclusive. 
{The work of actually merging the two 
associations was performed by a special 
committee of 12 men from each, duly au- 
thorized to effect the consolidation, elect 
temporary officers, appoint committees and 
conduct the affairs of the association dur- 
ing the current year. International Rail- 
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way Fuel Association members elected to 
represent the association on this special 
joint committee included: С. I. Evans, 
M-K-T, president; J. D. Clark, C..& O.; 
A. A. Raymond, N. Y. C.; R. Collet, St. 
L.-S. F.; J. R. Jackson, M. P.; E. G. 
Sanders, A. T. & S. F.; C. N. Page, 
L. V.; L. E. Dix, T. & P.; M. F. Brown, 
N. P.; G. H. Likert, U. P.; J. E. Daven- 
port, М. Y. C, and Secretary-Treasurer 
T. Duff Smith. The Traveling Engineers' 
Association elected as its representatives 
on the special committee M. A. Daly, N. 
P. president; J. M. Nicholson, A. T. & 
S. F.; Ralph Hammond, N. Y. N. H. & 
H.; G. M. Boh, Erie; W. C. Shove, N. Y. 
N. H. & H.; J. C. Lewis, R. F. & P.; J. 
J. Kane, L. V.; C. C. Hipkins, Penna.; 
A. E. Johnson, C. M. St. P. & P.; W. H. 
Davies, Wabash, and F. P. Roesch, Stand- 
ard Stoker Company. ТА the first meet- 
ing of the joint committee, presided over 
by F. P. Roesch, the following officers 
were elected to conduct the affairs of the 
association during the coming year, which 
includes presiding at the 1937 meeting: 
Chairman, J. D. Clark; Vice-Chairman, 
C. I. Evans; Vice-Chairman, A. T. Pfeif- 
fer; Vice-Chairman, F. P. Roesch; Sec- 
retary- Treasurer, T. Duff Smith, the lat- 
ter having offices at 1660 Old Colony 
building, Chicago. The following com- 
mittees were appointed: Committee on 
Constitution and By-Laws—R. Collett, J. 
R. Jackson, M. A. Daly, J. E. Davenport 
and L. E. Dix; Committee on Committees 
—A. A. Raymond, G. H. Likert, W. C. 
Shove, G. M. Boh and C. C. Hipkins; 
Committee on Audit and Transfer—T. 
Duff Smith, C. N. Page and F. P. Roesch; 
Committees on Subjects for the 1937 An- 
nual Meeting—J. M. Nicholson, A. T. 
Pfeiffer, M. F. Brown, W. H. Davies, J. 
C. Lewis and В. Hammond. {During the 
course of the meetings of the two associa- 
tions, at which there was a total registra- 
tion of approximately 300, numerous in- 
formative reports were presented for con- 
sideration. The Traveling Engineers’ As- 
sociation discussed the function of the 
traveling engineer, what has been accom- 
plished by extending locomotive runs, 
brakes on high-speed trains, and high- 
speed passenger locomotives. п addition 
to receiving the usual standing committee 
reports on fuel economy devices, station- 
ary boilers, firing practice, fuel stations, 
etc, the International Fuel Association 
was addressed by C. F. Richardson, presi- 
dent of the West Kentucky Coal Com- 
pany, and by Lewis Ware, president of 
the United Electric Coal Company. 


General Foremen Elect Officers 


Three subjects, or committee reports, 
were presented at the thirtieth annual 
meeting of the International Railway Gen- 
eral Foremen's Association held Septem- 
ber 15 and 16 at the Hotel Sherman, Chi- 
cago. The meeting was presided over by 
President A. H. Keys, district master car 
builder, Baltimore & Ohio, Pittsburgh, 
Pa, and the subjects considered were 
Maintenance of Diesel Locomotives, Pro- 
duction Methods in Locomotive Repairs 
and Maintenance of High-Speed Passen- 
ger Equipment. ТА! the close of the busi- 
ness session, the following officers were 
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elected for the ensuing year: President, 
F. T. James, general foreman, Delaware, 
Lackawanna & Western, East Orange, N. 
J.; First Vice-President, F. B. Downey, 
general foreman, Chesapeake & Ohio, 
Huntington, W. Va.; Second Vice-Presi- 
dent, J. Oxley, general car foreman, Chi- 
cago & North Western, Chicago; Third 
Vice-President, Charles C. Kirkhuff, gen- 
eral foreman, Atchison, Topeka & Santa 
Fe, Chicago; Secretary-Treasurer, Wil- 
liam Hall, Winona, Minn. 


Club Papers 


‘Why Federal Inspection ? 


“Central Railway Club.—Meeting held 
September 10 at Buffalo, N. Y. Address 
by John M. Hall, chief inspector, Bureau 
of Locomotive Inspection, Interstate Com- 
merce Commission. {In his address under 
the above title, Mr. Hall reviewed the re- 
sults of 25 years of locomotive inspection 
by the federal government and the reasons 
which led to the enactment of the laws 
regulating the condition of locomotives 
operating in interstate commerce. The 
first of these was the Ash Pan Act, which 
became effective January 1, 1910. It was 
followed by the Boiler Inspection Act, 
which became effective July 1, 1911. This 
act was extended to include the entire 
steam locomotive and tender by amend- 
ment which became law on March 4, 1915, 
and was further extended to include loco- 
motives propelled by other power than 
steam by amendment which became law 
on June 1, 1924. In developing the rea- 
sons for the enactment of these laws Mr. 
Hall quoted extensively from the testi- 
mony presented in the hearings before the 
committees of Congress during the years 
preceding the final passage of the Act and 
its amendments. Їп his introductory re- 
marks Mr. Hall said: “Our purpose in 
investigating accidents is not mere curi- 
osity, but is for the purpose of preventing 
reoccurences of similar mishaps. The 
matter of boiler explosions, which I shall 
show you, have been reduced 90 per cent 
during the 25 years this law has been in 
force. We go into these accidents very, 
very thoroughly. We are human. We 
have a human interest in those that have 
gone and left sorrowing ones behind. We 
also have a very human interest in those 
who are crippled—perhaps for life. (“In 
investigating what we term 'crown sheet 
accidents’ there are infallible indications 
that point out to us if the particular acci- 
dent was due to low water. I want to 
prove to you that we do carefully investi- 
gate all such accidents. We never go to 
an accident with our mind made up. We 
investigated such accidents in the early 
years of the law and one or two not so 
very long ago that were not due primarily 
to low water, but due to bad water. Let 
me tell you the difference briefly. {In a 
legitimate case of low water your crown 
sheet is overheated uniformly. The extent 
of overheating depends on the height of 
the water, or, in other words, how low 
the water has become and the part of the 
firebox sheets that are uncovered and ex- 
posed to the terrific heat from the fire. 
The more intense the heat and the lower 


the water, the bluer the color. In many 
cases there is almost always a gray line, 
or what we call the low-water line, plainly 
visible. {We have investigated accidents 
caused by improper conditions that pos- 
sibly 25 years ago would have been called 
low-water cases — man-failures. There 
was no one to contradict, because there 
was no federal investigation. I do not 
mean to imply that mechanical officials 
were dishonest, but I do say they had to 
do some things before the Boiler Inspec- 
tion Law that they did not want to do; in 
other words, they frequently went to the 
scene of the accitlent with their minds 
made up. {“Тһеге is a decided difference 
in the indications of a boiler explosion 
when such ‘explosions are due to low water 
than, for instance, an accident due to mud 
or scale adhering to the crown and other 
firebox sheets, in the latter cases the crown 
sheet will only show overheating at such 
places where the mud or scale had been, 
and almost invariably the overheating will 
be in areas perhaps 24 in. in diameter or 
larger or smaller spots, as the case may be, 
while in cases of low water the highest 
portion of the crown sheet will usually 
show uniform overheating. (“If there 
are defective crown-stay or firebox sheets 
that cause or contribute to the accident. 
we can find the evidence of such defective 
conditions and they are plainly covered in 
our accident reports. There is a difference 
between an actual low-water case and a 
case of overheating due to scale or mud. 
("Ме have had cases where the boiler 
explosion was due to bad water. In that 
case almost invariably you will find the 
side sheets of the firebox a deeper blue 
than the crown sheet itself, and, as you 
know, the crown sheet is the highest part 
of the firebox. In that case you will find 
the overheating is spotty. There may be 
two or more places on the crown sheet 
that will indicate the lack of water and 
down on the side sheets you will find that 
same indication. “I want you to know 
that our purpose in investigating accidents 
is not to ‘hang’ it onto anybody. We do 
not put anybody in jail. We do not penal- 
ize the individual, nor do we penalize the 
railroads, unless we find the water glass 
stopped up, injectors inoperative or other 
defective conditions. We have had some 
cases of this kind where the tubular type 
of water glass was carelessly applied— 
sometimes the glass was too short and the 
rubber gasket, due to heat, will shrivel 
and close one end or another of the water 
glass, which will result in a false indica- 
tion of water. I remember we investigated 
an unmistakably low water case some 
years ago. The water glass was standing 
half full of water when we made our 
investigation because the hottom of the 
water glass was plugged solid with a rub- 
ber gasket." {The results of federal in- 
spection are shown by the following facts 
pointed out by Mr. Hall: Accidents to 
hoilers and appurtenances declined from 
856 in the first year, ended June 30, 1912, 
to 74 during the year ended June 30, 1936. 
The killed declined from 91 to 10, and the 
injured from 1,005 to 79 during the same 
period. Machinery accidents since 1917 
have decreased 40 per cent; the number 
killed, 30 per cent, and the number in- 
jured, 49 per cent. 
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Denver Zephyrs Complete 
200,000 Miles 


Tue Advance Denver Zephyrs of the 
Chicago, Burlington & Quincy, which were 
placed in service on a 16-hour schedule be- 
tween Chicago and Denver, Colo., on May 
31, completed 200,000 miles on September 
5. During this 97-day period, the Advance 
Zephyrs were late only four times. The 
schedule calls for an average of 65 miles 
an hour. A total of 14,669 passengers was 
carried on the 194 trips. 


Improvement Programs 


Tue Elgin, Joliet & Eastern will repair 
300 box cars in its own shops. 

The federal district court at St. Louis, 
Mo., has authorized the trustee of the Mis- 
souri Pacific to install Evans automobile 
loading devices in 150 additional box cars, 
and to  modernize 208 cars, already 
equipped with such devices, by the instal- 
lation of parts that will permit the loading 
of late model automobiles. The work will 
cost $180,850. 


C. R. I. & P. Awards Contract 
for Shop Building 


Tue Chicago, Rock Island & Pacific has 
awarded a contract to A. H. Newman, Des 
Moines, Iowa, for the construction of an 
80-ft. by 120-ft. shop building at East Des 
Moines and ап 11-stall addition to its en- 
ginehouse at the same point, at a total cost 
of about $125,000. The shop building will 
be of brick construction with a timber roof 
carried on steel trusses, while the engine- 
house extension, also of brick construc- 
tion, will have a frame roof. 


Smoke Prevention Manual 


Tue Smoke Prevention Association has 
issued an 82-page illustrated "Manual of 
Smoke and Boiler Ordinances" which not 
only lists the local smoke abatement boards 
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and requirements in various cities through- 
out the United States, but also contains 
much useful information regarding how 
to secure more efficient combustion and 
hence a reduction of the smoke nuisance. 
The book contains a Ringleman chart for 
grading smoke density, a code for rating 
heating boilers, a table of head room re- 
quirements for smokeless boiler settings, 
and excerpts from papers presented at re- 
cent conventions of the Smoke Prevention 
Association. This book, which is valuable 
for reference purposes, may be secured by 
writing to the executive offices of the as- 
sociation, City Hall Square building, Chi- 
cago. 


P.R.R. Research Activities 


How the Pennsylvania, through re- 
search and experimentation, utilizes the 
advances of science, new inventions and 
improved technical processes for the im- 
provement of its freight and passenger 
service is told in a special report which has 
recently been made public. 

While it points out that the Pennsylva- 
nia has conducted research practically from 
its inception, the report deals most fully 
with nine outstanding projects recently 
completed or still under way, among which 
are: 

l. Special electric locomotive tests at 
Claymont, Del, over a section of track 
equipped with instruments to measure the 
pressures and stresses of locomotive wheels 
on the rails. 


2. Development of the streamline con- 
tours of the new electric and steam loco- 
motives through wind tunnel tests, in 
which, for the first time, clay models ca- 
pable of immediate alteration in shape 
were used. 

4. Locomotive road tests over various 
sections of the system, using electrically- 
operated instruments which recorded on a 
photographic film the forces exerted at the 
axles and elsewhere on the locomotives at 
various speeds. 


N. 
of 


construction in one of the shops o 
General Electric Company at Erie, 


Y., N. Н. & H. Diesel-Electric 


Switchers.—Delivery is now being made 


the ten locomotives shown under 
the 


a.— 


Five have Ingersoll-Rand and five have 
Cooper-Bessemer Diesel engines 


6. Extensive research in air-conditioning 
passenger cars, producing improved appa- 
ratus and a scientific scale of differentials 
between interior and exterior temperatures 
for maximum health and comfort. 

7. Tbe development of a new spring ar- 
rangement for freight cars to prevent ex- 
cessive vertical movements of the car body 
and protect the contents from damage. 


In 1874 the Pennsylvania established a 
department of physical tests at its Altoona, 
Pa., shops, followed by a chemical labora- 
tory in 1875 and a bacteriological labora- 
tory in 1889. These were the first test 
plants of their kind developed by any rail- 
road. Since 1905 a locomotive test plant 
has been an important feature of the re- 
search equipment. Р 


L.C.L Refrigerator Container 
Being Developed 


Ам Lcl refrigerator container, which 
can be picked up and delivered by truck 
and be transported by railroad in a stand- 
ard 40-ft. box car, is being tested by the 
Universal Carloading & Distributing Com- 
pany, Chicago. The outstanding feature 
of the container is its lightness, its total 
weight being 550 1b., and its load capacity 
210 cu. ft. The container, which is being 
constructed by the Sterling Lumber Com- 
pany, Chicago, is made of wood, and has 
bunkers for 150 lb. of dry ice, enough to 
carry shipments through four days' transit 
without re-icing. The containers are in- 
sulated with Silvercote, a product of Sil- 
vercote Products, Inc. The containers also 
have electrical connections for the pre- 
heating of interiors for perishable move- 
ment during winter weather. The con- 
tainers have a side dimension of seven by 
seven feet and front and back dimension 
of five by seven feet. Six can be loaded 
in a standard 40-ft. box car. 

Because of the ease with which the con- 
tainers can be handled on dollies the Uni- 
versal Carloading & Distributing Company 
plans to purchase 100 of these containers. 


(Turn to next left-hand page) 
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MODERN POWER 


costs less (ie) = increases 
to operate ER HEN net earnings 


If modern power merely moved trains faster so more 
trains could use the rails, its purchase, in many cases, 
would be more than justified . . . However, in addition 
modern power moves bigger trains at lower ton-mile costs 
and also shows a surprising saving in locomotive main- 


tenance...Modern Power increases railroad net earnings. 


LIMA LOCOMOTIVE WORKS 5 INCORPORATED, LIMA, OHIO 
LIMA NS 


LOCOMOTIVE WORKS D 


з INCORPORATED 


К. B. NicHots, manager of the Chicago 
office of the Bantam Ball Bearing Com- 
pany, has been promoted to manager of 
the Industrial Bearing division. 


Hoye Jones, formerly president of the 
Superior Tube Company, has been appoint- 
ed district sales manager of the Republic 
Steel Corporation, with headquarters in 
Tulsa, Okla. 


FnaEDERICK О. ScHRAMM has been ap- 
pointed district sales agent for New York 
and vicinity of the Pittsburgh Steel 
Foundry Corporation,  Glassport, Pa. 
Mr. Schramm’s headquarters are at 11 
West 42nd street, New York City. 


THE TIMKEN STEEL & Tuse CoMPANy's 
New York office, in charge of Arthur R. 
Adelberg, district manager, is now located 
at 165 Broadway. Mr. Adelberg formerly 
had his office in the Timken Roller Bear- 
ing Company offices at 16 West 60th street. 


СЕОВСЕ W. Norris, Philadelphia, Pa., 
former governor of the Federal Reserve 
Bank of Philadelphia, and Matthew S. 
Sloan, New York, chairman of the board 
and president of the Missouri-Kansas- 
Texas, have been elected directors of the 
Edward G. Budd Manufacturing Com- 
pany, Philadelphia, to fill vacancies on 
the board. Mr. Norris also was elected 
chairman of the finance committee, con- 
sisting also of Mr. Sloan and W. W. Col- 
pitts, of New York. 


Supply Trade Notes 


THE CanxEciE-ILLINOIS STEEL CORPORA- 
TION, a subsidiary of the United States 
Steel Corporation, has adopted a new trade 
name, USS CARILLOY, to identify the 
entire group of alloy steels previously mar- 
keted as Carnegie-Illinois alloy steels. 


Georce I. Мвіс̧нт has been appointed 
manager transportation department of the 
Westinghouse Electric & Manufactur- 
ing Company, with headquarters at East 
Pittsburgh, Pa. He has charge of engi- 
neering and sales of equipment supplied to 
the transportation industry. 


HrnBERT A. May has resigned as vice- 
president of the Safety Car Heating & 
Lighting Company to become vice-pres- 
ident of the Union Switch & Signal 
Company, with headquarters in Pitts- 
burgh, Pa. Mr. May will retain his inter- 
est in the Safety Car Heating & Lighting 
Company, of which company he will con- 
tinue as a director. 


JAMES S. Hearons has been appointed 
assistant manager of sales, Railroad di- 
vision of the Inland Steel Company, 
Chicago. Peter M. Lorenz has been ap- 
pointed district sales manager and Fred- 
erick A. Ernst has been appointed as- 
sistant manager of the St. Louis office. 
Mr. Hearons attended school in the East, 
and began work as a special apprentice on 
the Erie in 1906, and later became associ- 
ated with the Illinois Central. During the 
World War he served in the A. E. F. as 


New Equipment 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Aliquippa & Southern............. 1! 0-8-0 American Locomotive Co. 
Birmingham & Southern........... 5 900-hp. Diesel-elec. ican Locomotive Co. 
Green Вау & Western............. 6? 4-8-4 American Locomotive Co. 
Toledo, Peoria & Western.......... 6 4-8-4 American Locomotive Co. 
United Fruit Со................... 53 2-8-2 Baldwin Locomotive Works 

Locomotive INQUIRIES 
Detroit & Toledo Shore Line 3 2-8-2 
Great Southern Lumber Co. 1 2-8-2 
Kansas City Southern.... 10 2-10-4 
St. Louis-Southwestern .. 5 4-8-4 
FrercHt Car ORDERS 

Road No. of cars Type of car Builder 
Boston & Maine 750 50-ton gondolas Bethlehem Steel Co. 
Maine Central 500 Box Magor Car Corp. 

100 Gondolas l 
150 Twin hopper } Bethlehem Steel Co. 
Missouri Pacific* ................. 200 40-ton box Mt. Vernon Car Mfg. Co. 
Union В. К. ...... еее 100 70-ton gondolas Ralston Steel Car Co. 
FREIGHT Car INQUIRIES 
Kansas Сиу Southern............. 750 50-tonbox ee eee cee eee 
200 70-tonbox eee eee eee eee eee 
PASSENGER Car ORDERS 

Road No. of cars Type of car Builder 

New York Central................ 25 Coaches Company shops 
PassENGER Car INQUIRIES 

С. RES Iuuen оон 2 Rail motor, with 

pass. and mail 

compart, eee eee eee ee e 
CEN: Worse rra 28 7.cartrains eee eee eee eee 
EN This locomotive will have 25.in. by 28-in. cylinders and a total weight in working order of 
231,000 Ib. 

2 These locomotives will have 2314 in. by 30 in. cylinders and a total weight in working order 

of 365,000 Ib. 


* For service in Guatemala. 

* Equipment to be assigned to New Orlcans, Texas & Mexico. 

5 For "The Mercury." To be similar to those now in service on the train between Cleveland, 
Ohio, and Detroit, Mich. 

$ The inquiry is issued to ascertain comparative costs rather than with a view to immediate 
purchase. Fach train to include one combination parlor-har-lounge car. 2 first class coaches, 1 dining 
ean 1 loungeparlor car, 1 parlor car and 1 parlor-drawing room-observation car, of light-weight 
alloy steel. 
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captain in the Engineering division. Prior 
to his Inland appointment, Mr. Hearon: 
was assistant to the president of the Clark 
Equipment Company, specializing on rail- 
road sales. 


ARTHUR T. Herr has been appointed 
vice-president in charge of sales of the 
Union Railway Equipment Company. 
Chicago, in the territory adjacent to Den- 


Arthur T. Herr 


ver, Colo., with headquarters in the Equi- 
table building, Denver. Mr. Herr began 
his career with the Westinghouse Air 
Brake Company at Pittsburgh, Ра., and 
in 1916 organized the A. T. Herr Sup- 
ply Company at Denver, which company 
he will continue to head. 


WiLLIAM E. Corrican, assistant vice 
president, has been elected vice-president 
of the American Locomotive Com- 
pany, Railway Steel Spring Division, 
with headquarters at New York. Mr. 
Corrigan, who entered the service of the 
American Locomotive Company in 1909, is 


William E. Corrigan 


a graduate of the four-year course in lo- 
comotive construction which the company 
conducts in its engineering department at 


(Turn to next left-hand page) 
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THIS NEW MODERN POWER 
FOR THE LOUISIANA & ARKANSAS 


INCORPORATES THE LOCOMOTIVE BOOSTER 


The Locomotive Booster 


On the new Mikado Type Locomotives recently delivered by Lima 
Locomotive Works, Incorporated, to the Lousiana & Arkansas Railway 
the Locomotive Booster is incorporated as an integral part of the design. 

This modern power carries 240 pounds boiler pressure and develops 
a starting tractive effort of 71,300 pounds of which the Booster delivers 
16,500 pounds. 

In any locomotive the Booster improves operation by quicker 
acceleration and smoother starting. It materially reduces maintenance 


costs by avoiding excessive starting stresses that cause undue shock 


The Franklin #8 Butterfly 


and wear. Type Firedoor increases 
. the efficiency of locomo- 
Modern power is Booster power. live firing. 


When maintenance is required a replacement part assumes importance equal to that of the device itself 
and should be purchased with equal care. Use : only genuine Franklin repair parts in n Franklin equipment. 
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Schenectady, N. Y. From May, 1913, Mr. 
Corrigan served in various capacities in 
the drawing office at Schenectady until 
1915, when he was transferred to the 
Cooke plant, Paterson, N. J., where he was 
engaged in elevation work and general cal- 
culating. He remained in that position un- 
til November, 1917, when he entered the 
United States Army, where he served con- 
secutively as second lieutenant, first lieu- 
tenant and captain in the artillery ordnance 
branch, field service, in charge of plant 
production at several gun carriage and am- 
munition plants. Following the armistice, 
he served as secretary and then ordnance 
district chief and chairman of the claims 
board in charge of the settlement of claims 
arising out of the cancellation of war con- 
tracts between the government and various 
manufacturers. He re-entered the employ 
of the American Locomotive Company in 
1920, serving for two years in the sales 
department at New York. He was then 
transferred to Chicago as salesman for 
Alco accessories in the middle western ter- 
ritory. In 1923 he was appointed general 
sales representative of the company on the 
Pacific Coast, with the title of district 
sales manager; in 1930 he became district 
sales manager at Cleveland, and in Janu- 
ary, 1935, was appointed assistant vice- 
president of the American Locomotive 
Company, Railway Steel Spring Division. 


Victor W. Емет, vice-president of the 
Hunt - Spiller Manufacturing Corpora- 


tion, Boston, Mass., has been elected pres- 
ident and general manager and Elbert J. 
Fuller, sales manager, has been elected 
Ellet 


vice-president. Mr. was born on 


Victor W. Ellet 


June 11, 1880, at Burlington, Iowa. In 
1886 his parents moved to Fort Madison, 
Iowa, where he was educated in the pub- 
lic schools, and Johnson’s Business Col- 
lege. He later took the railroad engineer- 
ing course in the International Correspond- 
ence School. He served his apprenticeship 
as a machinist with the Atchison, Topeka 
& Santa Fe at Fort Madison, completing 
the apprenticeship in 1901. After this time 
he worked for the St. Louis, Iron Moun- 
tain & Southern (Missouri Pacific), Fort 
Worth & Denver City, and the old Choc- 
taw, Oklahoma & Gulf, now a part of the 
Chicago, Rock Island & Pacific, returning 
later to the Santa Fe at Fort Madison. He 
also served as expert tool maker in the 
United States arsenal at Rock Island, 11. 
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In 1905 he returned to railroad service as 
mechanical foreman on the Missouri Pa- 
cific at Hoisington, Kan. The following 
year he entered the service of the Chicago, 
Rock Island & Pacific as an executive in 
the mechanical departments at Valley 
Junction, Iowa; Fairbury, Neb.; Chicago, 
and Rock Island, Ill. In 1911 he entered 
the employ of Hunt-Spiller Manufactur- 
ing Corporation as mechanical representa- 
tive. He was appointed sales manager in 
1925, and vice-president in 1928. He now 
becomes president and general manager, 
succeeding the late John G. Platt. Mr. 
Ellet is a member of the executive com- 
mittee of the Railway Supply Manufac- 
turers Association, and a member of a 
number of railroad and engineering clubs. 


Elbert J. Fuller was born in 1883 at 
Clinton, Iowa, where he was educated in 


(c) Bachrach 


Elbert J. Fuller 


the public schools. At an early age he 
entered the service of the Chicago & North 
Western as a machinist apprentice at 
Clinton. After completing his apprentice- 
ship and serving as a machinist at Clinton, 
he was promoted to a supervisory posi- 
tion in the mechanical department. Dur- 
ing the years 1911, 1912 and 1913 he was 
chief inspector of new equipment for the 
Chicago & North Western at the works 
of the American Locomotive Company, 
Schenectady, N. Y. He left railroad serv- 
ice on April 1, 1914, to enter the employ 
of the Hunt-Spiller Manufacturing Cor- 
poration. He served as mechanical rep- 
resentative until his appointment as as- 
sistant sales manager October 1, 1927, 
holding this position until March 21, 1928, 
when he became sales manager. In addi- 
tion to his present capacity as vice-presi- 
dent, Mr. Fuller has been appointed sales 
manager. 


J. E. BucKiNGHAM has been elected 
vice-president in charge of sales for the 
Western district of the Lincoln Electric 
Railway Sales Company, with headquar- 
ters in the Straus building, 310 South 
Michigan avenue, Chicago. Mr. Bucking- 
ham began his railroad career in 1900 with 
the Union Pacific System at Salt Lake 
City, Utah, and Omaha, Neb. Eight years 
later he became master mechanic of the 
Union Stock Yards Company and still 
later was superintendent of the Motor and 
Refrigerator Division of Wells Fargo Ex- 
press. He also has had experience in the 


railroad departments of the Baldwin Locs- 
motive Works, the Standard Steel Com- 
pany, and the Associated Oil Company. 
For the past 14 years he has been em- 
ployed in the Railroad Sales Division oí 
the Worthington Pump & Machinery Cor- 
poration, for the last five years being 
western regional manager, Railroad Divi- 
sion. During the war Mr. Buckingham 
was an officer in the Railroad Unit, U. S. 
Army, Company D, 87th Engineers. 


JosePH Davis, executive vice-president 
of the American Locomotive Company, cz 
account of ill health, tended his resigna- 
tion, which was accepted on September 24 
David Dasso was appointed vice-presideat 
of the Diesel-Engine Division with head- 
quarters in New York, succeeding R. B. 
McColl, who has resigned to become presi- 
dent of Alco Products, Inc., a subsidiary 
of the American Locomotive Company. 
Mr. Davis also resigned as a directe, 
member of the executive committee and 
president of Alco Products, Inc., division 
of the American Locomotive Company. 
Mr. McColl, in addition to being president. 
was appointed a director, and member of 
the executive committee of Alco Products, 
Inc., to succeed Mr. Davis. 


Е. M. HansHBanGER, who has been con- 
nected with the railway division of SKF 
Industries, Inc., since early in 1927, has 
been appointed manager of railway sales, 


E. M. Harshbarger 


with headquarters at the home office of 
the company, Philadelphia, Pa. Mr. Harsh- 
barger attended Purdue University and for 
several years prior to joining SKF In- 
dustries, Inc, was affiliated with S. Е. 
Bowser & Company, Fort Wayne, Ind. 


Frevertc E. Lvromp has been appointed 
assistant to Robert S. Binkerd, vice-presi- 
dent of the Baldwin Locomotive. Works. 
Mr. Lyford, since February, 1934, has 
served as an examiner for the Railroad 
Division of the Reconstruction Finance 
Corporation, which position he resigned 
to join the Baldwin organization. He was 
born on January 20, 1895, and was gradu- 
ated in mechanical engineering from Cor- 
nell University. After a year in the serv- 
ice of a shipbuilding concern and a ma- 
chine tool company, he entered the army, 
serving in the field artillery and in the 
air service in France as first lieutenant. 
In 1919, he became an assistant sales 
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manager of the Allied Machinery Com- 
pany of America, resigning the following 
year to engage in advertising and sales 
promotion work for a milling company at 
Waverly, N. Y. In 1923 he entered the 
service of the Lehigh Valley as apprentice 
instructor, in connection with which he 
also directed classes for the instruction of 


F. E. Lyford 


mechanical department foremen.  Subse- 
quently, he served three years as assistant 
general machine foreman at the Sayre lo- 
comotive shops of the Lehigh Valley, dur- 
ing which period he also handled engineer- 
ing problems for the shop superintendent. 
Later, Mr. Lyford was promoted to the 
position of special engineer to the execu- 
tive vice-president, making studies of a 
wide variety of mechanical department sub- 
jects, including water treatment, locomo- 
tive lubrication and the design and econ- 
omy of new power. In February, 1934, 
he left the Lehigh Valley to become an 
examiner for the Railroad division of the 
Reconstruction Finance Corporation. 


EvERETT CHAPMAN, vice-president of 
Lukenweld, Inc., Coatesville, Pa., has been 
elected president to succeed G. Donald 
Spackman, who has been appointed gen- 
eral superintendent of the Lukens Steel 
Company. Robert J. Whiting, superin- 
tendent of Lukenweld, Inc., in charge of 


Everett Chapman 


all manufacturing, has been elected vice- 
President of Lukenweld. 

Everett Chapman was born in Detroit, 
Mich., on May 9, 1901. He attended grade 
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school and high school at Detroit and 
was later employed by the Detroit Test- 
ing Laboratories. In 1919 he entered the 
University of Michigan, where he obtained 
the degree of bachelor of science in elec- 
trical engineering in 1923. After a year's 
graduate work in physics, his senior thesis 
on electrical vibration of high frequencies 
having gained for him the degree of 
master of science, he became an instructor 
in electrical engineering at Purdue Uni- 
versity. In 1925 he joined the Lincoln 
Electric Company, Cleveland, Ohio, as an 
experimental engineer. In 1930 he be- 
came director of development and research 
of Lukenweld, Inc., of which company he 
was elected vice-president early in 1934. 


Robert J. Whiting, vice-president of Lu- 
kenweld, was born in 1885 at Foster, Pa. 
He attended grade school, high school and 
business college at Scranton, and in 1906 
obtained employment with the Keller Man- 
ufacturing Company, Scranton, vehicle 
manufíacturers. In 1909 he entered the 
service of the Pickering Engineering Com- 
pany, Hartford, Conn., where he was en- 
gaged principally in problems of structural 
design concerned with power-plant equip- 


R. J. Whiting 


ment. In 1913 he became master mechanic 
on plant equipment for the Ford Motor 
Company, Detroit, later being appointed 
superintendent of body construction at the 
Ford plant. During the war he was in 
charge of the men employed at the Ford 
Motor Company for the construction of 
boats for the United States Navy. In 1923 
he became production engineer for the 
Fisher Body Corporation, and for 4% 
years was manager of Fisher’s Flint, 
Mich. unit No. 1. In May, 1934, Mr. 
Whiting resigned to become superintendent 
of Lukenweld, Inc. 


Obituary 


Harry Овупле FETTINGER, New York 
railroad representative of the Ashton 
Valve Company, Boston, Mass., died on 
August 20 of a heart ailment after a long 
illness, at his home in Roselle, N. J., at 
the age of 67 years. Mr. Fettinger was 
born at Altoona, Pa., and began work in 
1887 as machinist apprentice in the Al- 
toona machine shops of the Pennsylvania, 
later serving consecutively as journeyman 
machinist, inspector in the office of super- 
intendent of motive power and inspector 


in the office of general superintendent of 
motive power. From 1904 until 1906, he 
was air brake and steam heat inspector, 
then chief air brake and steam heat in- 
spector of the Pennsylvania System; later 
in the same year he entered the supply 
business. From 1906 to 1911 he was a 
salesman in the railroad department of the 


H. O. Fettinger 


Johns-Manville Corporation, then to 1914 
he was a representative of the Safety Car 
Heating & Lighting Company. In 1914 he 
entered the service of the Ashton Valve 
Company and for 22 years served as man- 
ager of its railroad department in New 
York. In addition to his membership in 
technical organizations Mr. Fettinger was 
interested in civic affairs, having served as 
president of the board of education of 
his home town. 


O. H. MELLUM, assistant vice-president 
of the American Car and Foundry Com- 
pany, with headquarters at Chicago, who 
was killed in Lake Bluff, Ill, on August 
14, by a freight train while alighting from 
another train at that station, was born in 
1890. Mr. Mellum entered the employ of 
the American Car and Foundry Company 
in 1904 as an office boy and messenger. 


(c) Moffett Studio 
O. H. Mellum 


After serving in various capacities, Mr. 
Mellum was appointed sales agent at Chi- 
cago, and in February, 1930, was promoted 
to assistant vice-president. 


(Turn to second left-hand page) 
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The controlled atmosphere bright annealing furnace 
which normalizes ELECTRUNITE Boiler Tubes at 


a temperature above 16509 F. without producing 
scale discharges automatically, as shown above, into 
үе the boiler tube finishing building shown at the right. 
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When writing Steel and Tubes for further information, please address Dept. RG 


General 


Е. Becker, superintendent of motive 
power and equipment of the Green Bay & 
Western, at Green Bay, Wis., has been ap- 
pointed mechanical inspector. 


T. M. Кавкву has been appointed su- 
perintendent motive power and equipment 
of the Green Bay & Western, with head- 
quarters at Green Bay, Wis. 


T. W. Cann, master car builder on the 
Pittsburgh & Lake Erie, with headquarters 
at McKees Rocks, Pa., has been appointed 
superintendent of rolling stock, with the 
same headquarters, to succeed S. Lynn, 
deceased. 


S. J. HunceErrorp, president of the Ca- 
nadian National, has been appointed also 
chairman of the board, for a term of 
three years. Mr. Hungerford was born 
near Bedford, Que. in 1872 and entered 
railway service in 1886 as a machinist ap- 
prentice on the Southeastern Railway 
(now Canadian Pacific) at Farnham, Que. 
Completing his apprenticeship in 1891, he 


S. J. Hungerford 


worked at his trade at various places in 
Quebec, Ontario and Vermont for the Ca- 
nadian Pacific. In 1894 he became charge- 
man for the same company at Windsor 
street, Montreal. Three years later he 
was promoted to the post of assistant fore- 
man at Farnham shops. In 1900 he went 
to Megantic, Que., as locomotive foreman. 
The following year he was transferred to 
McAdam Junction, N. B., as general fore- 
man. He then went to British Columbia 
for two years, being locomotive foreman 
at Cranbrook. In 1903-04 he was master 
mechanic for the Western division of the 
Canadian Pacific, with headquarters at 
Calgary, Alta., and in the latter year was 
promoted to the superintendency of the 
locomotive shops at Winnipeg, Man. From 
1908 to 1910 he was superintendent of 
shops at Winnipeg. In 1910 he resigned 
from the service of the Canadian Pacific 
to become superintendent of rolling stock 
of the Canadian Northern (one of the 
predecessor companies of the present Ca- 
nadian National), with headquarters at 
Winnipeg. In 1915 he was transferred to 
Toronto, Ont., in the same capacity. Two 
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Personal Mention 


years later he became general manager of 
the Eastern lines of the Canadian North- 
ern and in the following year was ap- 
pointed assistant vice-presiderit of opera- 
tion, maintenance and construction of the 
Canadian National, then in process of for- 
mation as successor to the Canadian 
Northern, with the same headquarters. In 
1920 he became vice-president of opera- 
tion, maintenance and construction of the 
Canadian National and Grand Trunk Pa- 
cific. In 1922 he was appointed vice-pres- 
ident and general manager of the two 
companies and, upon their merger into 
the present Canadian National System in 
1923, he became vice-president of opera- 
tion and construction of the system with 
headquarters at Montreal, in which posi- 
tion he remained until he was chosen also 
as acting president of the system in 1932 
when the late Sir Henry Thornton retired. 
On the establishment of the board of trus- 
tees on January 1, 1934, Mr. Hungerford 
was appointed president. 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


WELDED STEEL TRUCK FRAMES.—Luken- 
weld, Inc., division of Lukens Steel Com- 
pany, Coatesville, Pa., describes and illus- 
trates in an eight-page booklet welded steel 
truck frames for B. M. T. Lines multi- 
section cars. 


Horrow Screws.—This catalogue, issued 
by the Allen Mfg. Co., Hartford, Conn., 
undertakes to assist in applying hollow 
screw advantages to machines on the floor 
and on the drawing board, and includes 
views of practical uses. 


Pree Toors.—lIllustrated and described 
in the eight-page booklet issued by the 
Beaver Pipe Tools, Inc, Warren, Ohio, 
are the Model-A "Special" and the Model- 
A "Standard" pipe machines, having ranges 
of % in. to 2 in. and 12 in. to 2 in, re- 
spectively. 


PERMUTIT BOILER FEEDWATER TREAT- 
MENT.—The chemicals used in Permutit 
internal boiler feedwater treatment and 
the feeds available are discussed in the 
eight-page booklet issued by the Permutit 
Company, 3320 West Forty-second street, 
New York. 


FEEDWATER HEATING EQuiIpMENT.—The 
construction, operation and principal ad- 
vantages of the Worthington Type SA 
locomotive feedwater heating equipment 
are described in the four-page folder issued 
by the Worthington Pump and Machinery 
Corporation, Harrison, N. J. A diagram 
shows the course of steam and water 
through the equipment. 


Trade Publications 


Master Mechanics and 
Road Foremen 


W. P. Primm has been appointed as- 
sistant road foreman of engines, Balt- 
more division, of the Pennsylvania. 


С. E. Улоснх, special duty enginemar, 
St. Louis division, of the Pennsylvania, 21 
Terre Haute, Ind., has been appointed 2s- 
sistant road foreman of engines, Fer 
Wayne division, with headquarters at Foz: 
Wayne, Ind. 


Obituary 


Јонх Сил, who retired in 1910 as sa- 
perintendent of motive power of the Chi- 
cago, Indianapolis & Louisville, died at his 
home at Chicago on August 25. 


Moses ВоврЕЕ, consulting engineer of 
the Bangor & Aroostook, and formerly 
chief engineer of this company, died at his 
home at Houlton, Me., on August 18, at 
the age of 89 years. 


Cranes. — The Whiting Corporation, 
Harvey, Ill., has issued a 24-page illus- 
trated catalog descriptive of the Tiger type 
of overhead electric traveling crane. 


Ajax Еовстхс Rorrs—Bulletins 91 and 
91-P issued by the Ajax, Manufacturing 
Company, Cleveland, Ohio, illustrate and 
describe Ajax wide adjustment forging 
rolls and forging roll products. 


“OpeRATOR’S INSTRUCTION BooK.”—This 
book, issued by the Landis Machine Com- 
pany, Waynesboro, Pa., covers the Lanco 
Type R heads for threading machines, the 
Landmatic Type Е heads for turret lathes, 
and the Landex Type J heads for auto- 
matic screw machines. It gives detailed 
data for the correct grinding and setting 
of Landis chasers and the care and opera- 
tion of the three types of die heads. 


JourNAL Bearing DAMAGE.—The sub- 
ject of journal bearing damage, its effects 
and remedy, is covered in an eight-page 
bulletin prepared for distribution by the 
Lewis Bolt & Nut Company, Minneapolis, 
Minn. This bulletin gives in condensed 
form a description of the methods fol- 
lowed and results secured in certain tests 
recently conducted in the laboratory of the 
Railway Service & Supply Company, In- 
dianapolis, Ind., under the direction of K. 
W. Brossart of the Railway Service & 
Supply Company and H. W. Johnson of 
the Lewis Bolt & Nut Company. It is 
claimed in the bulletin that the tests proved 
conclusively that major or minor damage 
to the linings of plain journal bearings 
seriously interferes with proper lubrica- 
tion and as a result tends to produce hot 
boxes and attendant operating difficulties 
and delays. Part II of the bulletin shows 
the favorable results secured with Macer 
journal bearing protectors in avoiding 
damage to journal bearings in transit. 
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Fire on one side, water on the other and a 
pressure on the water side of 200 pounds 
or more. » » » How long a firebox lasts is 
dependent on many factors, but the relative 
life is mainly a matter of the material used. 
» » » Toncan Iron has high resistance to 
chloride and sulphide corrosion and oxy- 
genated water. In bad water districts it gives 
about twice the life of ordinary firebox 
steel. » » » Toncan Iron has an inherent 
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resistance to fire cracking апа the pitting 
type of corrosion. » » » It has excep- 
tional ability, because of its uniform 
physical properties, to absorb the "breath- 
ing strains" and avoid cracking at staybolt 
and rivet holes. » » » Toncan Iron is 
a most economic firebox material under 
all service conditions. » » » May we 
send you performance records. Address 
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Weight Saved in 


New Hiawatha Cars 


@omp ere new саг equipment has recently been 
placed in service by the Chicago, Milwaukee, St. Paul 
& Pacific on the Hiawatha, its light-weight, high-speed 
train between Chicago and the Twin Cities, Minn. Not 
only are the new nine-car train units lighter in indivi- 
dual car weight, but they have also been changed in 
interior arrangement to provide enlarged dining facili- 
ties and more salable passenger seats. The structural 
design has been based on the use of Cor-Ten steel. 
The cars are better insulated, the air-conditioning im- 
proved and the exterior appearance changed by tying 
the windows together in a longitudinal panel effect 
which is continuous throughout the length of the train. 
The equipment replaced will be used in a second section 


The use of Cor-Ten steel in 
superstructures, additional alu- 
minum alloys for interior trim 
and lighter couplers, draft 
gears and brake rigging has 
effected a further weight re- 
duction of 10 per cent as com- 
pared with the welded cars first 
installed in this train 


One of 17 luxurious modern coaches recently built for use in the newly equipped Hiawatha 


of the Hiawatha operating between Chicago, Milwau- 
kee, New Lisbon and Minocqua, Wis., via the Valley 
division. 

The new cars were designed and built at the road’s 
Milwaukee shops and are similar in shape and general 
dimensions to the cars first used when the Hiawatha 
service was inaugurated in 1935. These cars were, in 
turn, similar to the all-welded, light-weight steel coach 
built by the C. M. St. P. & P. in 1934,* except for the 
inclusion of cast-steel underframe ends, the installation 
of double windows, changes in interior finish and deco- 
ration and the installation of air conditioning. The 
original cars of the Hiawatha weighed from 31 to 33 
per cent less than riveted steel cars of the same ca- 
pacity. By the use of Cor-Ten steel for the car super- 


*For a description of the original car see the Railway Mechanical 
Engineer, October, 1934, page 361, and December, 1934, page 444. 
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structures, underframes and load-carrying members; by 
the more extensive use of aluminum alloys for interior 
trim, air-conditioning ducts, conduit, brake cylinders, 
slack adjusters, etc., and by the lightening of such 
parts as car floors, couplers, draft gears and brake rig- 
ging a further saving of about 10 per cent has been 
effected in the new cars, so that they are from 41 to 
43 per cent lighter than conventional steel passenger 
cars. 

What this weight reduction, in conjunction with rol- 
ler-bearing trucks, means in the way of reduced trac- 
tive force requirements can be readily appreciated 
when it is observed that the same locomotive which 
made the high-speed schedule between Chicago and the 
Twin Cities with seven cars in the 1934 Hiawatha can 
make the same schedule with nine cars in the 1936 
Hiawatha. Reference to the table shows an increase 
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in train weight from 1,355,300 Ib. to 1,408,800 1b., or 
only about 27 tons, in spite of the addition of two 
extra cars. The table also shows an increase in the 
number of individual seats from 376 to 464 and a de- 
crease in car weight per individual seat from 2,146 1b. 
to 1,854 Ib., or 13.6 per cent. 


Principal Changes in the New Train 


Aside from the use of Cor-Ten steel and aluminum 
alloys, as already described, to reduce weight, the prin- 
cipal changes in design of cars for the new train are: 
(1) the substitution of built-up welded sheet construc- 
tion with stiffeners, instead of the pan construction 
first employed; (2) the more extensive use of spot 
welding in connection with arc welding for fabrication 


The “Tip Top Tap" room in the forward end of the train 


purposes; (3) the provision of a 10-in. H-beam for 
the center sill instead of a 12-in. A.A.R. section, thus 
giving 2 in. more rail clearance; (4) the mounting of 
all air-conditioning equipment, batteries, water tanks, 
etc, in a narrow streamlined rectangular steel shell 
under the center sill, thus reducing wind resistance 
underneath the car and lowering the center of gravity 
of the cart about 7 in. to a point below the floor 
line, or approximately 4 ft. 2 in. above the rails; (5) the 
provision of rubber-covered closures between the cars 
and retractable vestibule steps to still further accentuate 
the streamline effect and reduce wind resistance; (6) 
the entire elimination of vestibules and steps in the 
diner and the express tap-room car, and the provision 
of only one vestibule in each of the other cars. 

Improvements in the air conditioning system include 
a certain reduction in weight in the Safety-Carrier 
six-ton steam-jet unit which is installed under each car, 
and the provision of a more compact design. Some- 
what more powerful fans are used in the air distribu- 
tion system and a revised double air duct arrangement 
provides for a more effective distribution of the con- 
ditioned air throughout the length of the various cars. 
The same blower is used to circulate the cooled air as 
is used for the heated air in the heating season. Heat- 
ed air is introduced in the car body through grilles 
located near the floor and the cooled air through grilles 
located in the luggage rack near the ceiling. "There 
are no conventional heating pipes in the body of the 
car. Standby or yard heat is provided by a concealed 
radiator in each end of the car. 


+ The center of gravity referred to is that of the combined car body 
and trucks. 
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The lighting equipment is also revised to a certain 
extent to provide increased candle power where needed, 
the intensity of illumination being controlled by means 
of lenses. In the coaches, a high intensity is obtained 
at the reading level with two lenses for each seat. The 
fixtures are located at the sides underneath the luggage 


Table I — Scale Weights of Hiawatha Trains 
of the C. M. St. P. & P. 


1934 Hiawatha 1936 Hiawatha 


No.of Weight No.of Weight 

Cars in Ib. Cars in lb. 
Express tap-room сат................. 1 131,500 1 96,200 
Coaches? euo exc eS RES отепа а 4 448,800 4 379,600 
Dining" GRE повара, Sabr 1 102,300 
Parlor car ... 113,700 1 95,100 
Drawing room parlor car............. +: sese 1 95,200 
Beaver-tail parlor саг................ 1 112,900 1 92,000 
Total car weight............. ъз тиз 7 806,900 9 860,400 
Locomotive weight ... 548,400 548,400 
Total train weight 1,355,300 1,408,800 
Total seating сарасйу................ 37 464 
Number of salable seats.............. 238 291 
Car weight per individual seat........ 2,146 1,854 
Car weight per salable seat........... 3,390 2,957 
Train weight per individual seat...... 3,604 3,036 
Train weight per salable seat......... 5,694 4.841 


rack. In the dining and tap room cars the plane of 
the lenses is horizontal, with the light controlled so as 
to produce the highest intensity of illumination on the 
table top, keeping all direct glare out of the eyes of 
the passengers. 

Important changes are also made in the consist of 
the train, which includes the express-tap room car, 
the diner, four new coaches, a parlor car, a drawing- 
room parlor car and a beaver-tail parlor car. The 


One of the new coaches 


dining car is located in the middle of the train instead 
of at the head end in combination with the tap room. 
The coaches have greater seating capacity and more 
storage space for luggage. Three parlor cars are 
provided instead of two and this permits reducing the 
size of men’s and women’s lounge rooms in some of 
the other cars. 
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Description of the Equipment 


The 18 cars of the new Hiawatha are part of a com- 
plete order of 37 cars, just completed at Milwaukee 
shops, which will be used in a pool with the older cars 
to meet the requirements for four separate train units. 


One of the large dining cars 


This new equipment includes five baggage cars, five 
mail-express cars, two diners, two express-tap room 
cars, two parlor cars, two drawing-room cars, two 
beaver-tail parlor cars and 17 coaches. All of the cars 
are semi-tubular in shape with turtle-back roofs and 
sides curved inward slightly at the bottom. They pre- 
sent a flush outside surface on the sides and roof and, 
by provision of the full-width, rubber-covered dia- 
phragms between cars, the train gives the appearance 
of a unit train without any sacrifice of interchange- 
ability to meet varying traffic requirements. Like the 
preceeding lot, each new car is slightly less than 82 ft. 
long between coupler pulling forces and the total length 
of nine cars is therefore about 737 ft. The cross sec- 
tion dimensions are essentially the same as those given 
in the article describing the first welded steel car. 

Particular attention has been paid to insulation and 
sound deadening, all interior steel surfaces being spray- 
ed with a sound-deadening compound containing cork, 
with the insulation of the sides and roof applied while 
the sound-deadening material was still wet. It is ex- 
pected that this type of construction will assist in re- 
ducing noises in the cars. The sides and roof of the 
cars are insulated with Dry Zero, the sides having 3 in. 
of insulation and the roofs 2% in. To facilitate the 
application of the insulation, the material is worked 
up in blanket form, a separate blanket being prepared 
beforehand of the proper size to fit the cavities be- 
tween the posts or carlines. The floors are insulated 
with fibre glass and here, also, the insulation is fur- 
nished cut to size for each cavity in the floor. 

The four-wheel trucks, equipped with Commonwealth 
cast-steel frames, Timken roller-bearing and Simplex 
clasp brakes, represent a further refinement in design, 
whereby the weight is reduced from 15,195 Ib. per truck 
in the original train to 14,513 Ib. per truck in the new 
Hiawatha. Brake cylinders and slack adjusters are 
made of aluminum alloys, and brake levers are reduced 
in cross-section and weight wherever feasible by the 
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‘dicated on the floor plans. 


use of high-tensile alloy steel. The Safety truck- 
mounted generator is equipped with Dayton-Roderwald 
V-belt drive. 

The exterior appearance of the new train is striking. 
Aluminum paint is used on the car roofs and the sides 
are in orange yellow. The top border on the sides is 
in maroon with an aluminum stripe separating it from 
the yellow of the car sides. Above and below the win- 
dows are raised moldings finished with aluminum, and 
near the bottom of the sides there is a silver stripe and 
maroon border. Housing under the cars is brown, as 
are the trucks. A wing design, similar to the one on 
the head of the locomotive, is painted on the sides of 
each car and in the middle of each wing the car num- 
ber or name appears. On the rear of the beaver-tail 
car there is a wing with “Hiawatha” in the center. 


Table II—Comparative Weight(1n Pounds)of C. M. St. P. &P. 
All-Welded Passenger Coaches of 1934 and 1936 


1934 1936 

Car body еген ака ӨЗ з а. 72,200 56,102 

Trucks* DH 32,800 29,026 

Car weight 105,000 85,128 

Air-cooling equipment 7,2 5,455* 
Total car weight (including air-conditioning equip- 

MEH Cs odes SIE ҮҮ ее ракову FLOR SUP SR а 112,200 91,983 


* Includes heating and air-conditioning equipment. 


The interior arrangement of the various cars is in- 
In the express-tap-room car 
an enclosed compartment in the forward end, 30 ft. 6 in. 
long, is used for through express. The tap room has 
a bar extending across the entire width. Bar service 
is available at all times enroute. There are 10 tables 
each seating at least four people, the capacity, there- 
fore, being referred to as 40. However, at the circular 


The rubber-covered diaphragm closure between cars and 
retractable vestibule steps 


tables six people can be seated comfortably. There is 
a push button at each table to summon a waiter. There 
are no vestibules or windows, save for a port hole on 
either side near the bar. 

The ceiling is curved and painted a bone white. Pan- 
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els at tables have modernistic mirrors, with a background 
painted peach. Panels are trimmed with stainless steel 
and wainscoting set off with two stainless-steel bands 
set in wood moulding. Moulding between the bands is 
painted orange. Walls surrounding the panels are 
painted with five shades of blue properly blended. The 
floors are covered with mottled grey rubber. Tables 
are rubber-covered and have table legs and pedestals 
of polished aluminum. Seats have polished aluminum 
frames, with seats and backs covered with red leather. 


Bottom 14.75% 


Trucks 
Exclusive of Generator 
31.70% 


Total тавну Iba exoriri Lata Bee MOOI oss 91,983 
Weight: per eq: ft. floor area, б aeos s e este iis нае 128 
Seating Capacity. уа siens e Ups ae Wa de a pq re nre epe e oe 66 
Weight per passenger, ЛЬ. ола nae sane аи 1,393 


Distribution of the weight of the 1936 coaches 


'The tap room car also has a small compartment equip- 
ped with a work table for the train conductor. 
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The rear of one of the new beaver- 
tail parlor-observation cars 


Springs, 
Spring Seats 
and Caps 

9.04% 


Journal Boxes 
Housings and 
Roller Bearing 
9.59°%o 


Cast Steel Frame with 

Pedestals, Pedestal Liners 
and Tie Bars 

21.80% 


Axles 8.9% 


Ister with Side Bearings 
X Center Plate and Pin 
i 5.08% 


Wheels 20.45%. 


Equalizers 
7.259/0 


Clasp Brakes 


Weight with clasp brakes, unit brakes, Timken roller bearings 
end - housings, Ib; TOTT TOENE аваа ATT FOT 14,513 


Distribution of the weight of the 1936 four-wheel 5-in. by 9-in. 
cast-steel passenger truck 


The coaches have vestibules at but one end; normally, 
the forward end. The main passenger compartment, 
46 ft. 2 in. long, seats 52. The men’s lounge, 14 ft. 
long, seats 10. The ladies’ lounge, 6 ft. long, seats 4. 
'The seats in the body of the car turn in pairs, but may 
be reclined separately. They are luxuriously uphol- 
stered and are spaced 3 ft. 5 in. between centers. Wide 
windows are placed slightly forward of the seats. Ex- 
ceptionally wide overhead luggage racks extend the en- 
tire length of the car. Roomy space is available under 
the seats for the storage of luggage and at one end of 
the car there are compartments for the storage of hand 
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Floor plans of the types of cars used in the newly equipped Hiawatha trains 
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baggage and clothes. 
coolers are provided. 
'The dining car provides seats for 48, the largest ca- 
pacity of any self-contained dining car unit in the 
country. The length of the dining compartment is 40 
ft. The decorative scheme includes bone-white ceilings, 
silver-gray walls of imported Harewood veneer, dark 
blue carpeted floor. Tables are of chromium tubing 


Electrically refrigerated water 


Completed underframe with all 

underneath parts housed in a 

streamline metal box under the 
center sill 


with blue rubber tops; chairs of polished aluminum up- 
holstered with coral velour. The diner is equipped 
with a pantry 10 ft. long and a kitchen 18 ft. 6 in. long. 
A specially-devised cooling system provides comfort for 
the kitchen crew in what would otherwise be extremely 
warm quarters. Fuel oil is burned in the range. 
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A car with the underframe sides, 
roof and ends assembled ready for 
finish welding 


The parlor car has 28 swivel chairs in the main 
passenger compartment which is 51 ft. 316 in. long. 
Four seats are provided in the men's lounge and four in 
the ladies' lounge, each of these lounges being slightly 
over 6 ft. long. Adjacent to each seat in the body of 
the car is a small shelf or table-like arrangement that 
folds and fits into the wall when not required by pas- 
sengers for such use as writing or holding reading 


material. 

walls above the window sills and ends of Avodire ve- 

neer with African mahogany wainscoting, aluminum 

window frames and molding. The floors are covered 

with carpet of two shades of blue in the body of the 
(Continued on page 477) 


АП parlor cars have bone-white ceilings, 
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Canadian Pacific locomotive for light high-speed passenger service 


High-Speed 


Steam Locomotive for СР. 


Since late in July the Canadian Pacific has received 
from the Montreal Locomotive Works, Ltd., five semi- 
streamline locomotives for high-speed passenger service. 
The locomotives are of the 4-4-4 type and will be used 
to haul trains made up of new steel passenger coaches, 
the weight of which has been kept low by careful de- 
signing. The total weight of the locomotive is 263,000 
Ib., of which 120,000 Ib. is on the two pairs of drivers. 
The driving wheels are 80 in. in diameter, the cylinders 
1714 in. by 28 in., and, with a boiler pressure of 300 Ib. 
per sq. in., the locomotive develops a tractive force of 


26,500 Ib. 


The Boiler 


The boiler is of the conical type with three shell 
course of nickel steel. The first course is 68 in. in 
inside diameter, the second course is conical, and the 
third 75 in. in outside diameter. The first course is of 
2355-in. material; the second, of 34-in. material, and the 
third, of 2542-т. material. The firebox sheets and stay- 
bolts are also of nickel steel. There is no combustion 
chamber, and the length over tube sheets is 19 ft. 

The boiler is built without a steam dome. An inside 
dry pipe, 8 in. in outside diameter, closed at the rear 
end and extending back about 2 ft. into the third shell 
course, gathers steam through a series of circumfer- 
ential slots in the top surface. These slots, the length 
of which in horizontal projection is 4 in., have a com- 
bined area which is approximately twice the cross- 
sectional area of the dry pipe. It will be seen from the 
detailed drawing that the slotted portion of the pipe is 
enclosed between transverse end pieces, which extend 
up to and conform with the curvature of the shell 
courses, and flanged sides, joined to the ends by spot 
welding, which lie parallel to and rest upon the dry pipe. 
The effect of the passage thus formed on either side of 
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Semi-streamline 4-4-4 type has 
80-in. drivers and develops 
26,500 lb. tractive force. It 
will haul trains of new light- 
weight coaches, with which it 
will harmonize in appearance. 


the dry pipe is to spread the water-surface area over 
which the steam rises sufficiently to prevent the lifting 
of the water and to effect a much steadier level of the 
water in the water glass. This form of dry pipe has 
been developed as the result of experience during recent 
years on some of the largest locomotives in use on the 
Canadian Pacific. 

In place of the dome a manhole 1774 in. in diameter 
is provided through the top of the third course in front 
of the firebox. A flanged ring provides a seat for a flat 
cover on which the safety valves are mounted. Threaded 
safety valve connections have been replaced on this road 
by bolting flanges with flat ground joints in order to 
overcome the frequent distortion of the valve seats from 
too severe use of the wrench. The whistle, which also 
has a flange base, is studded to the boiler shell im- 
mediately back of the manhole ring. The steam con- 
nection is by pipe to the side of the whistle base from 
the superheated-steam turret. 

In the fabrication of the boiler shell nickel-steel rivets 
have been used for the first time in order to secure a 
higher shearing value and in order to provide a better 
balanced seam in the high-tensile plate. Seal welding 
is employed on the calking edges around the mud-ring 
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corners and 10 in. up the calking edges of the vertical 
side- and wrapper-sheet seams. Pads for the blow-off 
cocks are also welded to the wrapper sheets. On the 


General Dimensions, Weights and Proportions of the 
Canadian Pacific 4-4-4 Type Locomotive 


. Canadian Pacific 
. Montreal Loco. Works 


Service dene: She ce sete toi coeoca t e ыта, Passenger. 
Dimensions: 
Height to top of stack, ft. and іп............... 14—113 
Height to center of boiler, ft. and іп............ 9—10 
Width overall, їп............................... 128% 
Cylinder centers, in......... PME .. 77 
Weights in working order, 1b: 
On- drivers Узук ШЕКА АКЫЙ ante ek see n 120,000 


front truck. ,000 
On trailing tru 75,000 
Total engine . 263,000 
Tender ушак rp HER Ex HR RN 198,500 
‘Wheel bases, ft. and in.: 
Driving c.n Ry IE ARRA ETIRVEN SA ER 7—8 
Front: truck 4... elle Rr Pep Sr Tg 7—2 
Trailing truck i... ecdesiae rh eb rns 5—4 
Engine, оға... ШУ Кату наод у etg 37—3 
Engine and tender, (о{а1........................ 70—84 
Wheels, diameter outside tires, in.: 
Driving а ааа xi vie S REX X RR Per dt 80 
Front ТИСЕ. В eua 33 
Trailing truck. ороон нения 36% and 45 
Engine: 
Cylinders, number, diameter and stroke, in . 2—174 x 28 
Valve gear, ќуре...................... . Walschaert 
Valves, piston type, size .9 


Maximum travel, in.. ... 6% 
Steam lap, in....... cole data s prr depre ees RES 1% 
Exhaust clearance, їп.......................... Y 
Lead, in: неонови» | й 
Cut-off in full gear, рег сеп!.................... 84 
Boiler: 
Type: - ceca eris t PE qu RI ub dert epu Conical 
Steam pressure, Ib. per s нро 300 
Diameter, first ring, outside, 


Diameter. largest, outside, in... 
Firebox, len dnos. 

Firebox, width, in 
Height mud ring to crown sheet, Я 
Height mud ring to crown sheet, front, іп 


Arch tubes, number and diameter, in... ... 4—34 
Tubes, number and diameter, іп................. 47—214 
Flues, number and diameter, in................. 120—314 
Length over tube sheets, ft. and in............... 19—0 
Net gas area through tubes and flues, sq. ft..... 6.03 
Fuel 2 ke eive pes E LE e Ed Ce tevin Bituminous  * 
Stoker ....... Sis or a i Ri Erde EN tape Tec e d EAR Ig VONT oa Beko Standard Type BK-1 
Grate: type: cour mesi err gam aise eee ere Rosebud 
Grate-area,.sq. лд уа 55.6 
Heating surfaces, sq. ft.: 
Firebox ..... 198 
Arch tubes .. 34 
Firebox, total 232 
Tubes and flue ‚601 
Evaperative, total 833 
Superheating (Type E).......... . 1.100 
Combined evap. and ѕирегһеаё................... 1 3.933 
Feedwater heater, {уре......................... Elesco 
Tender: 
Style. Or type ае eas КЕ лена uses Rectangular 
Water capacity, Imperial gal.................... 7.000 
Fuel capacity, {опз............................. 12 
Trucks ree beaa aa eu kd uad MAGEE nos АА Four-wheel 
Journals, dia., т... cece eee еее eee reese ts 6.2992 
General data, estimated: 
Rated tractive force, engine, 85 per cent, Ib. 26,500 
Speed at 1,000 ft. per min. piston speed, m. 51 
Piston speed at 10 m.p.h., ft. per min..... 196.1 
R.p.m. at 10 т.р.һ....................... 42 


quiv. evap. per sq. ft. evap. h.s. per hr...... an 13.3 
Weight proportions: 

Weight on drivers -- weight, engine, per cent.... 

Weight on drivers —- tractive force 


Boiler proportions: 


Firebox heat. surface, per cent comb. heat. surface. 
Tusc flue heat. surface, per cent comb. heat. sur- 
ace 


Tractive force x diam, drivers + comb. heat. sur- 
BOE E LEE cee e aere esee] écris 99.02 
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boiler shell welding is applied at the ends of the outside 
butt straps of the longitudinal seams. At the front end 
of the first course the shell seam is butt welded back for 
a distance of 16 in. 

There are four arch tubes in the firebox. At the 
throat ends these are rolled and beaded into ported 
forged-steel sleeves which extend through the water 
space and are threaded and welded to the inside and 
outside sheets. The outer end is closed with square- 
threaded plugs. These have been used with success for 
some years on the Canadian Pacific. The grates are of 
the rosebud or pin-hole type and are of chromite heat- 
resisting steel. The side bars are closely fitted against 
the side sheets and the usual deflector plates are ap- 
plied at the mud ring under the side carriers to deflect 
cold air currents inward and to prevent them from 
sweeping directly up along the side sheets. This has 
revented trouble from firebox side sheets cracking. 
he ash-pan hopper and door are of cast steel, while 


Slots for keys cut 
to suit lever when 


\ Р \ / grates are level 
Vy 


КЛ 
Method of locking and covering grate-shaker levers 
in the cab floor 


the body of the pan is of plate construction. Drop side 
doors at the top of the ash pan are provided to facilitate 
cleaning and inspection. 

The boilers are fitted with the Type E superheater, 
in the header of which is included the American multiple 
throttle. The Elesco feedwater heater is mounted in a 
deep recess in the top of the front end of the smokebox. 
The steam connections between the cylinders and the 
header are installed with gland-packed slip joints where 
the pipes are attached to the cylinders. This arrange- 
ment has overcome the considerable difficulty formerly 
experienced with failures of these pipes from expansion 
and contraction stresses. The front end is fitted with a 
barrel type of netting, oval in horizontal cross-section. 
The netting fits into grooved castings at the top and 
bottom and may be readily removed. This is an ar- 
rangement with which the railroad has been experi- 
menting with considerable success during the past few 
years. 

The stack and stack cowling form the only projection 
above the surface of the cowling over the boiler. The 
stack is of the inside extension type and at the top is 
enclosed by a streamline casing, the top of which is flush 
with the top of the stack and in which is the smoke- 
lifter air passage which opens upward behind the stack 
and has its intake through a grille in the casing over the 
smokebox front. | 

The frames are of nickel cast steel, joined at the front 
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by a steel deck casting, at the rear by a General Steel 
Castings cradle, and by intermediate castings between 
the two pairs of drivers, in front of the front pair of 
drivers and by the guide yoke. The most important of 
these castings is that between the two pairs of drivers. 
This not only serves as a vertical crosstie and horizontal 
brace for the frames, but also provides a support for 
one of the brake cylinders and is extended upward at the 
ends to provide brackets for the 8!4-in. cross-compound 
air compressor on the right side of the locomotive and 
the Elesco feedwater pump on the left side. These two 
pieces of equipment are thus placed in balance with each 
other and the boiler shell is relieved of the stresses 
caused by their direct attachment to the boiler. Both 
are readily accessible, removable panels being provided 
in the running-board skirts for this purpose. 

The four-wheel engine and trailing trucks are of 
General Steel Castings design. Both are fitted with 
SKF roller bearings. 


thoroughly lagged with asbestos mortar and Johns-Man- 
ville sponge blocks. The pistons are fitted with Hunt 
Spiller Duplex special locked type lip rings and the valve 
rings are the Hunt-Spiller Duplex sectional type. The 
guides and crossheads are of the single-bar Dean type 
The locomotives are equipped with Walschaert valve 
motion and Barco Type B-4 power reverse gear. The 
valves are 9 in. in diameter and have a maximum travel 
of 6% in. They have a steam lap of 1% in., an exhaus: 
clearance of % in., and are set with 14 in. lead. 


. Cowling and Boiler Mountings 

The streamlining consists of a cowl which completely 
encloses the boiler and smokebox back to the cab, with 
a heavily reinforced sloping shroud around the front 
end below the smokebox which serves as a pilot and ex- 
tends around the sides to enclose the steam chests and 
cylinders. This is relieved by two horizontal stripes of 
polished metal, which conform in appearance to the po- 


a 

| P Dry Pipe Materjal | | " 
! d» } Seamless steel tubing & 
Sleeve уко? pipe 8"00, 4" thick | to Dry Pi 
Юа ---- - +--+ 


The dry-pipe installation 


The driving-wheel centers are Boxpok type mounted 
on axles of carbon steel fitted with journal boxes of the 
crown-brass type. The rods are tandem type, and the 
distance between cylinder centers has been kept down to 
77 in. Crank pins are of low carbon nickel steel with 
2.5 per cent nickel and .20 to .27 per cent carbon, double 
heat-treated. The rods are quenched nickel-steel forg- 
ings with .32 per cent carbon and 2.5 per cent nickel. 

Both pairs of main wheels are cross-counterbalanced. 
The amount of cross-balancing necessary, however, was 
reduced by the use of the tandem rods and by the fact 
that the main connection is on the leading driving 
wheels, thus greatly reducing the cylinder spread and 
the loads on the crank pins, wheel centers, axles and 
main frames because of the reduced bending movements. 
Contrary to the general practice in cross-counterbal- 
ancing, the Canadian Pacific does not use an offset bal- 
ance weight, preferring to employ a supplementary 
weight set at 90 deg. to the main balance weight. In 
this way the balance can be readily adjusted in the 
event of any change in the rods or crank pins. With the 
customary offset in the angle of the balance weight, ad- 
justments require a change in this angle, which is not 
readily effected. 

The cylinders are nickel iron castings. Each cylinder 
and half saddle is cast as a unit. The cylinders are 
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lished steel of the rods and motion work. Skirts ex- 
tending about 2 ft. below the running boards along the 
sides of the boiler conceal the piping, the reverse gear, 
an air reservoir on each side and (partially) the air com- 
pressor and the feed-water pump. At the rear end these 
blend into the sides of the cab. The front corners of the 
cab are rounded. 

The general arrangement of parts usually mounted on 
the boiler, with the exception of the bell, has not been 
greatly disturbed by the application of the lagging. The 
feedwater heater, the smoke stack, sand boxes, top 
boiler check, safety valves, whistle and steam turret are 
in the customary locations. The bell, however, is located 
on the left back steam chest cover just under the run- 
ning board, and one of the three air reservoirs has been 
placed on the deck casting under the front end of the 
smokebox. The headlight generator set has been placed 
on the back deck casting under the floor of the cab, and 
the exhaust piped up through the cab to the roof. Two 
of the locomotives are equipped with Stone-Franklin 
and three with Pyle-National sets. All are 32-volt, a.c. 
generators. 

The boiler is lagged in the usual manner. The outer 
casing is built with a frame of angle construction cov- 
ered with a planished steel jacket. This encloses every- 
thing mounted on the upper part of the boiler, with the 
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exception of the smoke stack. The running board and 
running-board skirt are built as a part of the shroud, 
which is at no point rigidly attached to the boiler, but is 
held in lateral alignment by flexible connections to the 
top of the boiler. The running boards are supported 
from the main frames at the valve yokes and at the 
air-pump and feed-pump brackets. The rear end is 
supported from the side of the firebox by means of a 
sliding bracket connection which permits free move- 
ment of the boiler without strain on the running board. 

The cab, except for the rounding of the corners on 
the front end, is essentially of standard vestibule con- 
struction in general use by the railroad. The roof ven- 
tilators have been depressed in the roof so that they are 
invisible from the ground. The cab is lined with Johns- 
Manville Flexboard. 

The front of the engine is so designed that the coupler 
can be folded up when not in use and covered with a 


Partial List of Specialties on the Canadian Pacific 
4-4-4 Type Locomotives 


Staybolts, 
Trucks, 


DM Flannery ы 
Engine, trailing and tender..... General Steel Castings Corp. 


GOD RV e CARO CRACK Canadian Car & Foundry Co. 
еы ыд азы cerei Sites cana dn Montreal Locomotive Works 
boxes, engine and tender..Canadian SKF Co., Ltd. 


Roller-bearin ‹ 
nit Safet Franklin Railway Supply Со. 


Drawbars, 


Radial buffer (Type Е-1)............... Franklin Railway Supply Co. 
Cylinder-cock operating device.......... T. McAvity & Sons 
Cylinder-exhaust passage drain valve . 

CWorld) ее ease кеа T. McAvity & Sons 
Piston and valve rings................. Hunt-Spiller 


Metallic packings: Piston rod, valve stem, 
air compressor and steam end of feed- _ 
water pump snose ercsi ee eee юй King type 

Lubrication, motion and brake equipment. Alemite 

Lubrication, main and side rod Spee-D 


Lubricators, guide bar (DV-4).......... Nathan . 
Lubricators, flange ..................... T. исАуну & Sons 
Air brakes (Schedule 8ET)............. Canadian Westinghouse Co., Ltd. 


lasp brakes, епете............. ...American Brake Co. design 


Clasp brakes, tender......... " «ee American Steel Foundries 
Air-compressor throttle valve... ...Canadian Westinghouse Co., Ltd. 
Flexible coupling. steam-line............. Barco Mfg. Co. 

Draft gear, tender........... dieci e wiser Miner ASXB 


Front cab windows (Thermosash, with 


Duolite glass) ....................... Robert Mitchell Co. 
Cab Неве (World B and С)............. T. McAvity & Sons | Е 
Bell ringer (Taynold, Туре В).......... Railway & Engineering Specialty 
orp. 
Boiler blow-off сосК.................... Everlasting Valve Model W 
Throttle, multiple {уре.................. Superheater Co. 


Gages: Boiler, stoker, feedwater heater... Sydney Smith 

ges: Steam-heat, signal, air-brake..... orrison. 
Injector, non.lifting (Hancock Type W)..T. McAvity & Sons 
Injector checks ........ eite viewers Hire aia T. McAvity & Sons 
Safety valves, bolted flange base. ........ T. McAvity & Sons 
Steam.heating reducing valve............ Leslie Type AK 
Miscellaneous valves ................... T. McAvity & Sons 
Washout plugs ............... Huron type.. 
Fire door (No. 8).............. p Franklin Railway Supply Co. 
Grate bars and bearers, Chromite heat. 

resisting steel {от.................... Hull Iron & Steel Foundry 
Feedwater heater and pump (Elesco)....Superheater Co. 
Power reverse сеаг..................... Barco type B-4 

ype 
eral Steel Castings Corp. 


Tank-hose couplings ................... 
Tender underframe, water bottom 


light removable panel. The hand-rail posts are of the 
Blunt type which simplify lining up the hand rail and 
provide for quick removal or replacement. 


Brake Equipment 


The locomotives are equipped with Westinghouse No. 
8ET air-brake equipment with the engineer's brake valve 
and feed valves pedestal mounted. The engine and 
tender are equipped throughout with clasp brakes, with 
the exception of the lead wheels on the trailing truck, 
each of which has a single brake shoe. The engine- 
truck and trailing-truck brake cylinders are mounted on 
the trucks, two 10-in. by 10-in. cylinders on the engine 
truck and two `12-іп. by 8-in. cylinders on the trailing 
truck. There are two 14-in. by 10-in. driver-brake cyl- 
inders, each operating the brake shoes on one pair of 
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drivers. The braking ratio on the driving wheels is 80 
per cent; on the rear trailing-truck wheels, 72 per cent, 
and on the engine and leading trailing-truck wheels, 45 
per cent. 

The tender is of the rectangular type, built up on a 
General Steel Castings water-bottom underframe. It is 
carried on two four-wheel trucks fitted with SKF roller 
bearings. The top of the tender back of the coal space 
is curved in at the sides to conform with the contour 
of the new passenger coaches with which the locomo- 
tives will be operated. The engine-tender connections 
include the Franklin Type E-1 radial buffer and Unit 
Safety type drawbars of forged nickel steel. 

Finish 

In finish the locomotive presents a striking appear- 
ance. The cowling about the smokebox and around the 
front end, and the sides and front of the cab are fin- 
ished in black. The remainder of the cowling over the 
boiler is in planished steel. On a black field along the 
skirting around the running board is a wide band of 
Tuscan red, the standard coach color of the Canadian 
Pacific, which is separated from the black border by a 
stripe of gold. Below each cab side window is a panel 
of Tuscan red on which the Canadian Pacific shield is 
painted in colors. A large panel of Tuscan red on black 
18 also employed on each side of the tender. The num- 
hers and lettering are in gold. 


Weight Saved in New 
Hiawatha Cars 
(Continued from page 472) 


car and in the ladies’ lounge; in the men’s lounge with 
grey rubber. Seats in the body of the car are covered 
with turquoise green plush. 

The drawing-room parlor car is similar to the straight 
parlor car except that a 10-ft. drawing room has been 
provided which reduces the seating capacity to 22 in 
the body of the car. The men’s lounge is, however, 
somewhat larger than in the straight parlor car, being 
about two feet longer and allowing five seats instead 
of four. The women’s lounge also seats four. A total 
of seven persons can be seated in the drawing room. 

The beaver-tail parlor car has a vestibule at the for- 
ward end and toilet rooms, clothes lockers, and baggage 
lockers are contained in the first 12 ft. of the car body. 
The passenger compartment is 47 ft. 10 in. long with 
seats for 26 persons. The rear compartment of this 
car, an observation lounge seating 12, is materially 
changed from the 1934 beaver-tail. On the exterior, 
the rear platform is omitted and the end rounded simi- 
lar to the side of the car. This has lengthened the 
hody of the car about one foot and permits placing an 
additional window between the emergency side door and 
rear end. The number of windows in the curved sec- 
tion has been increased from two to four. No buffer 
protrudes at the rear of this car. 

Radios are installed in the tap room and the beaver- 
tail cars, being of the automotive type with automotive 
antennae mounted on the roof. The receivers are con- 
cealed and operated by the crew, or porter, as the case 
may be. The tap room has one speaker concealed in 
the ceiling cove and the beaver-tail has two speakers, 
one for the body of the car and one for the rear com- 
partment, concealed in the ceiling cove. 
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W. F. Kiesel, Jr. 


WV. F. КЕЗЕГ, JR., mechanical engineer of the Penn- 
sylvania Railroad during the past 17 years, retired from 
active service on September 30, 1936. His entire ser- 
vice of more than 48 years with that company was in 
the department of mechanical engineering design. For 
the greater part of this period he was an important 
factor in that department, since he was promoted to the 
position of chief draftsman more than 37 years ago, at 
about the time when interest was being stimulated in 
the possible use of all-steel gondola and hopper cars for 
the coal and ore traffic. 

He took a leading and important part in steel freight 
car design from the very beginning. The tendency at 
that time was to turn out 
extremely light designs. Mr. 
Kiesel understood the im- 
portance of this from the 
standpoint of operating econ- 
omies, but he also recog- 
nized the necessity of keep- 
ing down maintenance costs 
and insuring the continued 
serviceability of the equip- 
ment. The Pennsylvania 
designs were at first criti- 
cized for their strength and 
high weights, but in the long 
run they were found to be 
better adapted for the ser- 
vice and Mr. Kiesel’s judg- 
ment was vindicated. His 
work on the Pennsylvania, 
and also as chairman of the 
Car Construction Commit- 
tee of the Mechanical Di- 
vision of the American 
Railway Association and its 
predecessor, during the pe- 
riod from 1912 to 1927, 
had a large influence on the 
improvement in the design 
of freight cars, not only on 
his own road, but on all 
American railroads. His 
contribution in the field of 
passenger car design was 
also of great importance, 
bridging over the period 
from the old all-wooden construction to the modern, all- 
steel construction, with the refinements and improve- 
ments which have made American passenger car serv- 
ice today the safest means of travel. 

Mr. Kiesel's contributions to the improvement in 
locomotive design, both steam and electric, are also of 
unusual value. In this development, from the old plain 
locomotive, as it used to be called, to the modern type, 
with all its refinements, Mr. Kiesel capitalized on the 
results of the extensive work which was done on the 
locomotive testing plant at Altoona, as well as facilities 
for making thorough and comprehensive service tests. 

It is rather unusual on American railroads, for one 
man to have had such long and active experience in the 
field of equipment design, and to have exercised such 
a large influence not only on his own road, but upon the 
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vania in Mechanical Engineer- 
ing Department 


American railroads as a whole. In more recent years 
Mr. Kiesel has given much attention to the design and 
improvement of electric locomotives, resulting in the 
designs which are now operating so successfully 
in the New York-Washington service. Mr. Kiesel 
has been granted a total of 135 patents on im- 
provements in the design of or devices for locomo- 
tives and cars. Among his 
more recent contributions 
are the limited cut-off and 
improvements in the design 
of front end drafting 
devices. 

William Frederick Kiesel, 
Jr., was born at Scranton, 
Pa., September 1, 1866. 
His father, an officer of the 
Lackawanna Iron & Coal 
Company, was identified 
with that company for 50 
years, from its very begin- 
nings to its removal from 
Scranton to Buffalo, when 
it became known as the 
Lackawanna Iron & Steel 
Company. Mr. Kiesel at- 
tended private schools at 
Scranton, Pa., and served an 
apprenticeship in the ma- 
chinist trade in the shops of 
the Lackawanna Iron & 
Coal Company. He then 
took a preparatory course 
and later entered Lehigh 
University, from which he 
was graduated in 1887 with 
the degree of mechanical en- 
gineer. After graduation he 
assisted in a test of the lo- 
comotive “H. S. Goodwin" 
on the Lehigh Valley Rail- 
road. He then worked at the 
blast furnaces of the Lackawanna Iron & Steel Com- 
pany, but on April 9, 1888, resigned to become a drafts- 
man in the office of the mechanical engineer of the 
Pennsylvania at Altoona, Pa. He was promoted to chief 
draftsman, March 1, 1899; to assistant engineer, July 1, 
1900; assistant mechanical engineer, September 1, 1902, 
and mechanical engineer on February 1, 1910. 

Mr. Kiesel was honored by the Franklin Institute in 
1928 with the George Henderson Medal. He was made 
an Honorary Doctor of Engineering by Lehigh Univer- 
sity in 1928. He is a member of the American Society 
of Mechanical Engineers and in addition to his leader- 
ship of the Car Construction Committee of the Mechani- 
cal Division already mentioned, served as chairman of 
the committees on Main and Side Rods and Springs for 
Freight Car Trucks. 
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Link Motion Valve Gear 


Part III 


Sometimes it is desired to arrange for variable lead 
in the design of the valve gear for locomotives used 
in fast passenger service. By doing so, the recom- 
mended lead of % в in can be provided for in running 
cutoff, while in full gear a lead of 1⁄4 in. can be obtained. 
This change in lead, with the same travel and lap, pro- 
vides a later maximum cutoff in full gear and conse- 
quently a greater starting power. 

The most commonly used method of altering the Wal- 
schaert gear to obtain variable lead is that by which 
the gear is laid out as usual and the lead reduced a 
definite amount in full gear forward by lengthening 
the eccentric crank (for inside admission piston valves). 
This delay, of course, becomes an advance in back-up 
motion and the lead is consequently increased instead 
of reduced. This is not of any great importance since 
the variable lead is almost never used on locomotives 
which are required to operate to any great extent in 
backing up. 

There are other methods of obtaining variable lead 
but they all require extra parts and while they will give 
the same reduction in lead in full gear for either for- 
ward or backward motion, the cost and maintenance 
of the extra parts is hardly justifiable. For these 
reasons only the first mentioned method will be con- 
sidered here. 

In laying out the gear for variable lead, the same 
method as described in Part II should be followed, 
except that the lead should be taken at 3 in. After the 
gear has been laid out and the lengths and proportions 
of all the parts have been determined, the eccentric 


*Lima, Ohio. 


By J. Edgar Smith* 


Variable lead—Limited cut- 
off—Reference tables giving 
valve settings for 8-in., 814-in. 
and 8l15-in. valve travel 


crank should be lengthened a sufficient amount, without 
changing the eccentric throw, to pull the valve stem 
back 14 in., giving % in. lead in full gear. This сап 
best be done on the layout. With this reduction of 
1 in. in lead in full gear, the lead will be reduced 
approximately Из in at 25 per cent cutoff, giving 
546 in. lead in running position. 


Limited Cutoff 


No attempt will be made here to study the conditions 
which it is necessary to consider in order to determine 
whether or not limited cutoff is to be provided for and 
to what extent the maximum cutoff in full gear is to 
be limited. So many factors are involved that they 
cannot be thoroughly discussed within the limitations 
of this article. Also, the purpose of this article is to 
suggest a method of laying out the Walschaert gear to 
meet definite operating conditions and not to analyze 
the operating requirements of the locomotive as a whole. 
In other words, with the total weight, tractive force, 
driving-wheel diameter, cylinder proportions and the 
boiler pressure decided on and to what extent the 
cutoff is to be limited, we are here concerned with the 


Table I—Valve Settings for 8-In. Valve Travel 


With '/;-Iw. Leap 
Port opening, in., for per cent cutoffs 


Max. cutoff, Equiv. 
Lap, ull gear, Pull eccen- 
in. per cent gear 66 50 33 25 tricity, in. 
2% 51.5 1% x 2543 1943 22341 
и 55.6 1% SNC 4964 3764 21743 
2% 59.9 156 Ves 4764 "в 23343 
24 63.7 1% bey 4564 3564 8564 
и 67.4 1% ЯНА 4364 1742 31144. 
2 71.0 2 Pez 3542 3364 31764 
1% 74.1 214 "n 56 34 31343 
14 77.2 234 aT Sat 1943 1952 33764 
1% 80.0 2% 146 3942 916 3964 зи 
1% 82.7 214 11542 5%‹ 3564 Из 3946 
In 84.1 2946 11964 5364 1743 3764 81943 
1% 85.3 2% 11764 54 3364 3764 356 
196 86.5 21Ив 1752 2542 и 1342 33343 
14 87.7 234 1346 м 3164 1342 31Me 
ILC 88.6 2136 1% 2343 3364 2564 31564 
16 89.7 2% 1564 4564 1549 3564 345764 

WirH. %-In. Leap 

23$ 52.6 134 Tes eis 34 946 22562 
2% 56.8 15% des 2342 3564 22942 
2% 60.9 1% Res 1Ив 3364 3564 
24 64.7 1% уу 5364 ж зи 
и 68.2 1% ed 4% 3164 3742 
2 71.6 2 T» 3964 1543 Зв 
14 75.0 216 Ses 3764 2964 33564 
1% 77.9 2и Е 3564 Ив 31543 
1% 80.9 2% 1% 5564 1743 1343 31742 
14 83.6 2% 12/4 13e и 3564 31943 
1 84.7 2946 1942 2542 364 2564 3% 
1% 86.0 2% 1% я 1942 % 32343 
Ke 87.2 21 11364 5764 1552 3364 НЕП 
14 88.3 24 1552 1564 2964 3364 34564 
Me 89.4 21346 1% 5364 Ив 1552 31764 
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Wits "J/yg-In. Leap 


Port opening, in., for per cent cutoffs 


Max. cutoff, Equiv. 
p, full gear Full eccen- 
in. percent gear 66 50 33 25 tricity, in 
2% 49.4 1% ee ee 2349 1752 212343 
254 53.7 136 5 бИ 1Ив 3364 2374s 
2% 87.7 134 is Wege 1364 и 23343 
234 61.9 1% ee NS 2143 3164 3564 
2и 65.6 134 Se ast 5% 1543 31164 
2% 69.1 176 5 Ses 1952 Ив 31764 
2 72.5 2 T ak Sie 3764 31143 
176 75.6 2% tas EET 3564 1342 33764 
1% 78.6 2% ai РИ 3364 3564 зи 
156 81.4 236 12564 Ив 3164 3$ 391 
14 84.1 234 156 и 3964 1442 зж 
1⁄6 85.4 2346 1764 476 Ив 1343 33542 
1% 86.5 2% 11564 4364 3764 3364 ив 
19e 87.6 21⁄6 13e 1364 3764 зу, 84564 
1X 88.7 234 1964 3142 1342 He 34764 
1346 89.9 21 в 1342 5$ 3564 $40 31964 
With %-In, ГЕЛЬ 
234 50.6 144 xci Use Ив 44 225452 
256 54.9 136 E 3143 3164 22942 
244 58.8 134 E 4764 1542 3164 
236 62.9 156 T 3964 Ив зи 
244 66.6 1% E 3764 3764 3742 
216 70.0 176 E. 3564 1342 34 в 
2 73.5 2 Us 1743 3564 33564 
1% 76.5 2% ‘ion и 2364 31542 
134 79.4 2и p NOR 1543 1143 31743 
1% 82.2 23% 11764 4964 Ив 3164 31943 
1% 84.8 214 11964 2352 1342 He 32142 
1⁄6 86.0 2946 1и 1Ив 1342 1964 ШП 
1% 87.2 2% 11364 2143 2564 1964 34564 
1546 88.3 21316 1542 5% и 94a 34764 
1и 89.4 2% 1% 3964 3364 1764 3496, 
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valve events which will achieve the best possible per- 
formance under these conditions. 

The method of determining valve characteristics as 
described in Part I and the method of laying out the 
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Table II—Valve Settings for 814-In. Valve Travel 


Уйти "Jiglu. Leap 
Port opening, in., for per cent cutoffs 


Mica qui pia 
e" per Sont gear 66 50 33 25 tricity, ir. 
2% . 80.2 136 veia er 1346 3964 21964 
2% 54.6 1% Ra 1543 19$2 25764 
2% 58.5 1% is 4964 3764 Bhs 
2% " 623 134 xen 4764 9{в зи 
2% 66.2 174 Lincs Sha 3564 31564 
2% 69.5 2 SER 4564 1743 32764 
3 72.8 2% ro 2143 3364 33764 
176 15.9 214 d 5% з%‹ зи 
1% 78.7 236 К -— 1942 1552 33764 
156 81.3 244 1746 2953 916 3964 34364 
1% 84.0 2% 11562 5564 3564 Ив 34564 
14e 85.0 2146 11964 5364 1782 2764 34764 
1% 86.3 24 11764 5764 3364 1764 31964 
16 87.4 21346 1742 2543 и 1342 35564 
1 88.4 276 1346 34 3% 1342 35364 
1346 89.5 215f6 134 2342 34 3564 32743 

Уйти %-In. Leap 
2% 51.3 1% NT ЖУ 1964 3764 25364 
256 55.7 1% egy vs 34 Sie 20164 
24 59.5 156 т с 2342 3564 3564 
23% 63.3 154 soe у» 1Из 3364 3316 
24 66.9 1% э n 4364 и 3942 
2% 70.4 2 об С, 1164 34 336 
2 73.5 216 iM ES 3964 1542 32964 
176 76.7 2% Кел. A 3764 2964 33564 
1% 79.4 2% Ў е 3564 Ив 33964 
1% 82.1 234 1% 5564 1753 1342 31364 
14 84.6 254 144 Ив и 1564 34744 
146 85.7 216 1962 2542 3% 3564 34964 
1% 86.9 2% 1M и 154a ж 35164 
194e 88.0 21316 11364 4% 1582 2364 35364 
1X 89.0 276 1542 4564 2964 3364 32742 
13e 90.0 21546 176« 1364 Yo Mee 35564 
With *eIN. Leap 
2% 52.5. 136 ater 2342 1752 25764 
2% 56.8 1% ... Ив 3364 3964 
зи 60.6 1% € Sha и 3% 
2% 64.3 134 s 2542 зи. 31564 
зи 68.0 1% een 5$ 1543 32164 
и 71.4 2 wens 1943 Ив 32764 
3 74.4 2% ле We 3364 зи 
1% 71.5 2и deus ie 3564 1343 33764 
1% 80.1 2% TRE КТЕ 3344 3564 34044 
1% 82.7 24 1354 Ив зи м 34564 
1% 85.2 256 1 я 3964 Из 34964 
14e 86.3 21M6 11764 4764 Ив 1343 35164 
1% 87.5 2X 11564 *564 3764 3364 35364 
148 88.6 26 Ke 4364 3764 344 3374s 
1и 89.5 2% 1964 333 1342 He 39564 
Уйти «Iw. Leap 

2% 53.7 136 m 146 и 26364 
256 57.9 14 m 21$2 3364 3564 
2% 61.7 156 ... ‘Yea 1543 33e 
2% 65.4 134 ‚з 3964 Ив 3953 
2и 69.0 1% B 3744 3764 3% 
2% 72.2 2 ые 3564 1342 32964 
2 75.8 2% wa 1742 3564 33564 
1% 78.3 244 tes M 3364 33964 
1X 81.0 “236 КОР - 1543 1342 84364 
1% 83.4 214 11764 4964 Ив 2564 34% 
1% 85.8 256 11964 3343 1342 Ив 35164 
14e 87.0 21Ив 14 Ив 1342 1964 35364 
136 88.2 234 11364 2142 2564 1964 32742 
156 89.2 21346 1542 м M 942 35564 
1% 90.0 274 146 3964 2564 1764 


gear as described іп Part П may be used for the limited- 
cutoff design as well as the full-cutoff design. How- 
ever, it will be found that, with the maximum cutoff 
in full gear limited to around 60 per cent, a large link 
circle diameter (18 in. to 19 in.) will be necessary and 
it will be necessary to use the full 45 deg. link throw. 
Also, owing to the fact that the greater portion of the 
valve movement is derived from the effect of the com- 
bination lever, it will be found that the angle formed 
by the combination lever in its extreme positions, with 
the radius rod in mid position on the link, will be some- 
what less than the limit of 60 deg. It is advisable, 
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therefore, to lay off the lap plus lead plus 145 in. each 
side of the center of the valve-stem crosshead and 
through these points and the bottom connections of the 
combination lever which were located as described in 
Fig. 7, draw center lines which will intersect above the 
center of the valve stem. The distance a should be 
taken from this layout rather than calculated according 
to the formula.* 

To aid in the selection of the valve events for the 
locomotive under consideration, the tables of maximum 


Table III—Valve Settings for 814-In. Valve Travel 


Уйти 5/,,-Ім. Leap 
Port opening, in., for per cent cutoffs 


Max. outoff, į 
Lap, full gear,” Full = 
in. per cent gear 66 50 33 25 trieity, in. 
2% 53.0 144 ore TA 1346 3964 2'He 
256 57.0 1% РЕ oe, 2552 1942 3544 
254 61.0 134 ey vs 1964 3 3346 
2% 6.6 1% nee See ‘he He 31964 
254 68.0 2 du sex 1564 3564 33544 
2% 71.4 2% vv V 13564 1743 353144 
2 74.2 214 Tp is 3143 3364 3% 
1% 77.4 2% ies s ги 34 
1% 79.9 214 NS ых 1943 1543 32342 
1% 82.4 256 1746 2942 "Ив 3964 32542 
1% 84.8 234 пиз 5564 3564 Ив 3274; 
1Ив 85.9 21316 11964 5364 1743 3764 3:4 
136 87.0 276 11764 5564 3364 2744 3334; 
1946 88.0 21546 1742 2343 я 1343 35964 
1и 89.1 3 1316 34 3164 1342 3616, 
1316 90.0 3Ив 11$ 2343 3164 2564 3%364 
With %-In. Leap 
27% 50.1 136 ifie 5164 1949 2:$ 
2% 54.2 134 1964 374+ 316, 
256 58.2 156 3 916 316 
214 62.1 134 2342 3564 31%, 
2% 65.4 1% Мв 3364 3115; 
зи 68.8 2 4364 и 3:46 
2% 72.0 216 5164 ги. 3126; 
2 75.1 2м 3%, 153 33%, 
1% 78.0 2% 3764 2964 31146 
134 80.6 2% sas 3564 Ив 3% 
1% 83.0 254 1% 5564 1742 1342 31448 
134 85.4 2% 12164 1346 4g 3564 3:6 
Vn 86.6 21316 1942 25$2 Ln 2564 329: 
136 87.5 276 1X и 1542 36 35964 
15e 88.6 21546 11364 4764 1542 3364 зн. 
14 89.6 3 15$2 4564 3964 2364 36364 
With ?/1в-1н. Leap 
276 51.2 136 34 “в зи; 
2% 55.2 134 234: 1742 3564 
254 59.0 156 е Ив 3364 3348 
2и 63.0 1% ee 364 и 31944 
234 66.3 1% Vr 2432 364 33964 
2 69.6 2 EN 56 1542 33%, 
2% 72.8 2% А 1942 Ho зме 
2 75.9 2и .... 918 RD TI 334. 
1% 78.8 236 dite 3564 1342 32363 
1% 81.2 214 a0 sie ipe. 3364 3564 3256. 
156 83.7 256 13364 1346 зи и 2234, 
1946 84.8 21446 136 2542 1552 3%, 3% 
146 86.0 234 15íe я 3964 з 3394. 
Ye 87.2 21346 11764 4764 Ив 1062 35964 
1% 88.2 276 11564 4364 3764 ?%‹ 36544 
1946 89.1 21546 1316 ‘He 2764 2164 3834, 
14 90.0 3 1964 2143 1342 Br 4 
With И-м. Leap 

276 52.2 136 afr EE 2342 3164 3% 
234 56.2 144 146 44 зи 
256 60.0 156 2442 3364 31%, 
234 63.6 1X ‘Mia 15$2 зиз 
236 67.3 176 3964 Ив 314% 
2и 70.4 2 3164 2764 31241 
216 73.6 216 3564 1343 3386, 
2 76.5 2и 1742 2564 31M. 
1% 79.4 236 и 236, 3% 
134 81.8 21$ ihm See 1542 1142 31Me 
156 84.3 25% 11764 «264 Ив 23164 376 
19íe 85.4 21Me 1742 4764 74e 516 3124; 
114 86.5 234 11964 2362 1342 546 35944 
1746 87.5 21346 1% M46 1349 1964 36%. 
13$ 88.6 276 113464 214g 2564 1964 35364 
1518 89.6 21544 1542 % % 94» 4 


cutoffs in full gear, port openings for the different 
running cutoff positions according to the class of service 
and the equivalent eccentricity are shown for the valve 
travels of 8 in., 814 in. and 814 in. 


* See page 427 of the October, 1936, issue of the Railway Mechans<ai 
Engineer. 
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‘ailures of 


Locomotive Parts' 


[т is said that “cranks make the world go ‘round’.” 
-ertainly they make the wheels go around on a loco- 
notive, although the crank has been made such an in- 
rinsic part of the wheel center that it is hardly noticed 
»y the average person. The crank pin is the connecting 
ink, or one of the connecting links between the steam 
power and the body of the locomotive, which hauls pas- 
sengers and freight over this vast continent. The power 
given up Jn the expansion of the steam forces the piston 
to and fro in the cylinder. This, in turn, through the 
piston rod, forces the crosshead back and forth, and 
through the rods and crank pins, drives the locomotive 
wheels around and the locomotive starts off on its 
journey. 

While the other parts of the locomotive all have their 
special functions to perform, the crank pin is of primary 
importance. When it fails the locomotive stops—either 
on the track or in the ditch. The crank pin is a round 
shaft with several reductions in diameter; it is of com- 
paratively short length, depending upon its location and 
the size of the locomotive. One end is pressed into the 
wheel center and the other is turned to suitable diam- 
eters and arranged with various devices for keeping the 
rods in place on the outer portion of the pin. Inm this 
article, while some of the statements are applicable to 
the entire pin, we shall confine our attention largely to 
that portion of the crank pin in the wheel center, and 

adjacent to the main side rod fit of the crank pin. 

‚ There are two types of failures of this portion of the 
pin: (1) those that fail in the wheel center, and (2) 
those that fail in the fillet next to the wheel fit. Failures 
due to defects in the steel, its composition and heat treat- 


ment, are comparatively rare and will not be considered 
in this article. 


Failures in the Wheel Fit 


Many failures of crank pins occur in the wheel fit, 
and usually the nature of these fractures is such as to 
bewilder the uninitiated. For instance, the fractured 
end may show one-half of coarse texture and the other 
half of fine texture; it would appear at first glance that 
the grain of one-half of the steel was fine and the other 
half coarse, whereas the steel is generally actually uni- 
form in structure—either coarse or fine. Then, again, 
one part of the fracture may appear very dark and rusty, 
whereas the balance is bright. This would seem to in- 
dicate that the steel has a flaw to the extent of the dark 
area, but this conclusion is wrong. Possibly we can bet- 
ter understand the nature of a fatigue crack by outlining 
a iw well known definitions of terms used in connection 
with it. i 

Endurance Limit.—The maximum stress to which ma- 
terial may be subjected an indefinitely large number of 
times without causing failure. 

Yield Point—The stress corresponding to some 
definite, permanent deformation of the steel. 

Fatigue.—It has been found that for all materials 
failure can be brought about by the application of a load 
less than the static elastic limit, provided the stress is 
repeated often enough. 

Fatigue Cracks.—Cracks due to fatigue. 

Stress-Corrosion Cracks.—Cracks due to a combina- 
tion of stresses (reverse) and corrosion. 


* Articles on failures of side rods and tires appeared in the Railway 
Mechanical Engineer for May, June, July and October of the current year. 
t Assistant test engineer, Canadian National Kailwa;s. 
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In previous articles we have illustrated many fatigue 
cracks of side rods and driving wheel tires and have 
pointed out that the fine part of the fracture is the 
result of a crack starting from minute beginnings and 
working slowly across the section; it becomes coarser 
as it progresses and the section which finally gives way 
is quite coarse in structure. The fine, dark surface is 
caused by the ends of the cracked portion rubbing to- 
gether and literally polishing themselves on each other. 
This surface becomes slightly corroded and darkens, so 
that the uninitiated is led to believe that the part has a 
flaw in it, whereas, in fact, the failure is caused by a 
fatigue crack starting from a small tool or other mark, 
developing gradually and finally resulting in the com- 
plete fracture. It will be found that the steel has not 
been stressed beyond the elastic limit or yield point, but 
that the fatigue crack was caused by the reverse stresses 
to which the steel is subjected. Examinations under the 
microscope fail to reveal any deformation in the grain 
structure, yet the crack caused by reverse stresses has 
advanced steadily across the section. 

Tests for the endurance limit of a steel are made with 
highly polished specimens; in the case of ordinary 
carbon ‘crank pin steel, the endurance limit runs about 
40,000 Ib. per sq. in., or possibly a little lower, perhaps 
36,000 Ib. per sq. in. Let us not forget, however, that 
the endurance test was made on a highly polished test 
specimen. Roughly, it may be stated that a tool mark 
1/64 in. deep will cut the endurance limit to 50 per 
cent of its proper value, or, say, around 18,000 Ib.; cor- 
rosion also will cause similar results. With this as a 
backgrounds, let us examine some typical fractures of 
crank pins. 


One Type of Failure 

The fracture end of a crank pin that failed in serv- 
ice is shown in Fig. 1. The upper part of the fracture. 
about one-third of the total cross section area of the 
pin, is polished, and the lower part is coarse. The pol- 
ished area represents the fatigue crack proper and the 
coarser part indicates the more rapid extension of the 
crack and the final break when the steel had reached a 
stress greater than its elastic limit and the strength of 
the remainder of the metal in line with the fracture. It 
will be noted that the edges of the fracture in the start- 
ing of the fatigue crack at the top, are frilled, which in- 
dicates that the fracture started from a series of small 
cracks, all on different planes, eventuallv uniting into 
one large fatigue crack, the progressive lines of which 
and the path of which are shown in the illustration. 

The finish of the wheel fit of this crank pin is shown 
in Fig. 2. This illustration is magnified, but the tool 
marks on the specimen are quite pronounced. The pin 
was applied August 28, 1934, and failed May 10, 1936, 
after a service of about 106,732 miles. It would not 
be strictly correct to say that it failed because of the 
tool marks, nor would it be correct to say that it failed 
from stress-corrosion cracks. Yet it is certain that one 
or the other, or both, caused the starting of the fatigue 
crack which resulted in the final failure of the pin. 

I believe that many times this mileage can be obtained 
with a properly finished crank pin. Between 500,000 
and 1,000,000 miles is a reasonable service requirement, 
and yet here is a case where complete failure occurred - 
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at a little more than 100,000 miles. I am sure that 
even this low limit was high before attention was given 
to turning the pins with a better finish. 

We have two things to contend with—rough finish 

and corrosion Exactly what can we do to overcome 
them? Many suggestions have been tried, but the writer 
advocates the use of a method which he believes origin- 
ated in Germany. It is by undercutting the surface of 
the crank pin in the wheel fit from .003 to .005, for per- 
haps #4 in to И in. in width, or several undercuts of 
shorter width, the extent of the undercutting to depend 
upon the design. 

The rolling of the surface of the metal on the wheel 
fit is advocated by some authorities. With this process 
the wheel fit is prepared by machining or grinding, or 
both, and is then rolled for its full length. This is an 
improvement, but I believe the undercutting will be 
better ; or if the rolling is limited to the same widths as 
the undercutting, it might be a step in the right direction 
and possibly be an improvement over the undercutting. 
This undercutting or under-rolling is to relieve frictional 
stresses that set up corrosion and reduce the endurance 
limit values to so low a point as to result in less than 
25 per cent service from the pin. 

This is a pretty strong statement to make and re- 
quires an explanation. When we prepare a crank pin 
for the wheel fit, it is turned, perhaps ground, and is 
pressed into the wheel center. When the locomotive 
goes into service the pin is subjected to reverse stresses, 
and if there is a tool mark, these stresses instead of 
being spread over a large surface concentrated in the 
bottom of the tool mark and shortly a fatigue crack 
starts. Or if the finish is free from tool marks or other 
defects, there is a working of the surface of the wheel 
fit under pressure, and frictional corrosion takes place ; 
stress-corrosion cracks may start, which develop into 
fatigue cracks and result in eventual failure. By under- 
cutting small widths of the crank pin fit or under-rolling 
similar distances, we have a surface with only one type 
of stress and not two stresses compounded, as is the case 
with the straight crank pin fit. The surface of the pin 
which is not undercut is subjected to compression 
stresses, but not to tensile stresses; the undercut portion 

on the other hand is subjected to tensile stresses, but 

not to compression stresses. We have thus reduced the 
range of the stress on the crank pin surface and have 
eliminated frictional corrosion where there were tensile 
stresses. If the reduced section made by the undercut- 
ting is free from tool marks and is polished, the possibil- 
ity of fatigue cracks starting will be eliminated. 

The failure illustrated in Figs. 1 and 2 is typical of 
hundreds of similar failures and the savings which could 
be effected by greater care in machining are enormous. 


Fig. 1—Fractured end of crank pin. Upper one-third 
is of fine texture, somewhat polished, and represents the 
extent of fatigue crack. This crack developed from the 
series of small cracks at the top. Fig. 2—Micro-photo- 
graph showing finish of wheel fit of crank pin illustrated 
in Fig. 1. The line of fracture is at the right. Note 
the roughness of machine finish. Fig. 3—Fatigue cracks 
started in three places. Apparently the primary one was 

* at the bottom, the secondary one at the top, and the 
third one at the side to the right. Complications are 
indicated by the progress of the break between the third 
fatigue crack and the center of the pin. The fatigue 
cracks extended through the greater part of the area 
before the final break. Fig. 4—Micro-photograph show- 
ing the rough machined surface of the wheel fit of the 
crank pin shown in Fig. 3. Fig. 5—Break caused by 
rough finished fillet adjacent to the wheel fit. Fig. 6— 
Micro-photograph showing rough machine tool finish in 
the fillet of the crank pin shown in Fig. 5. 


Railway Mechanical Engineer 
NOVEMBER, 1936 


When I started the campaign against rough machine 
work in our shops I was asked, “What do you want— 
a microscopic finish?” Conditions have improved and 
yet we must constantly strive for better finish, and still 
better finish, and then some plan to protect the better 
finish. Undercutting or under-rolling should accomp- 
lish this. Complete, perfect finish or rolling will not 
entirely accomplish the purpose, because of corrosion 
(either wet or dry corrosion) ; undercutting or under- 
rolling will afford additional protection. 

Another interesting fracture is shown in Fig. 3. This 
crank pin was applied October 25, 1932, and failed May 
29, 1936, less than four years later. Here we have an 
interesting series of fatigue cracks, all starting from tool 
marks, the roughness of which is shown in Fig. 4. This 
is not an unusual case and yet men will be found con- 
doning, defending and ignoring such workmanship in 
all walks of mechanical life. I have even had a watch 
repaired that showed file marks comparatively as bad 
as the tool marks illustrated in Fig. 4, and yet the watch- 
maker wondered why the watch did not keep good time. 

The fatigue cracks started in several places in the 
fracture shown in Fig. 3, and apparently the section was 
cracked to about 90 per cent of its area before the pin 
finally failed. This indicates that the steel was excellent 
and that the rough machining was undoubtedly the sole 
cause of the failure. On the other hand, it must be 
understood that we have no actual means of determin- 
ing how much corrosion enters into the cause of such 
a failure, since the rough grooves on the surface of the 
wheel fit of the pin were no doubt affected by corrosion. 
Still they are too deep to charge the failure to other 
than the machining, even though corrosion was a factor. 


Second Type of Failures 


There is another type of failure which is quite common 
with crank pins. These occur because of the rough 
finished fillets adjacent to the wheel fit. A large re- 
duction in the number of such failures has been made 
by improving the finish of these fillets. An illustration 
of such a failure is shown in Figs. 5 and 6. A study 
of Fig. 5, the fractured end of the pin, indicates that 
there are several separate fatigue cracks, which finally 
converge and cause failure. As a matter of fact, the 
pin stood up until well over 90 per cent of the section 
was cracked through before the final failure took place. 
All of the fatigue cracks started from the fillet. The 
enlargement of this fillet in Fig. 6 shows the tool marks 
and the torn surface of the metal, which obviously was 
not suitable for resistance to failure from fatigue. In- 
cidentally, while a rough finish of this sort is sometimes 
found on fillets of new pins, it is usually the result of 
work which is done when the pin is returned to the 
shops, because of scoring or for other reasons. Under 
such conditions it may be difficult to finish the pin 
properly. This, however, is poor economy, since the 
pin is quite likely to fail in service. 

А solid pin which failed in service is shown іп Figs. 
7 and 8. Apparently the material was not quite as good 
as that shown in previous illustrations, since the pin 
failed when only a little over two-thirds of the section 
had cracked. The poor machine finish, however, which 
is illustrated in Fig. 8, was probably mainly responsible 
for the failure. It will be noted that in Fig. 7 there 
is considerable frilling near the start of the fatigue crack. 
This is due to the torn surface which interrupted the 
progress of the fatigue crack and started it off in different 
planes as it progressed. 

The machine tool, in this instance, was not cutting 
properly and no doubt was set at the wrong angle and 
ground with the improper rakes. It is essential, if a 
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Fig. 7—Broken surface of a solid crank pin. 
was probably the primary cause of failure. 
the broken surface of which is shown in Fig. 7. 


Fig. 8—Micro-photograph 
Fig. 9—Surface of 


Fig. 10—Microscopic view showing coarse structure of material in crank pin, the break in which was illustrated in Fig. 9. 
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The material was apparently somewhat inferior, but poor machine finish, as shown in Fig. 8, 


showing crack and rough machining in the fillet of the crank pin, 
break in this crank pin indicates rapid progress of fatigas mk- 
ig. 11— 


Another crank pin which failed because of roughness in the fillet 


proper finish is to be obtained, that the rakes of the 
tool be accurately set for the material being machined. 
The appearance of the break of the crank pin illus- 
trated in Fig. 9, indicates that the progress of the fatigue 
crack was rapid. An examination of the structure of 
the steel under the microscope (Fig. 10) showed that 
it was very coarse, or was not properly annealed after 
forging. The structure of the steel was undoubtedly one 
cause for the very short life of the pin after the crack 
started, but the initial cause of the fatigue crack was 
the rough machining. This crank pin was placed in 
service November 29, 1925, and failed October 30, 1934, 
after nearly ten years of service, and therefore gave 
reasonably good service in spite of the poor heat treat- 
ment of the steel. It would undoubtedly have given its 
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full life, that is, until worn to the limit, had it been 
finished properly in the fillet when it was re-turned 
during shop repairs. It is quite evident that it did not 
last long after the final turning, because of the coarse 
grain of the break, which indicated that the fatigue 
crack spread rapidly. 

We have in this case, therefore, a pin of poor steel, 
which lasted for nearly ten years, finally failing because 
some shopman was either rushed to get the pin turned, 
or was careless, or because the shop in which it was 
finished did not consider polished fillets necessary. 

The structure of the fracture of the crank pin illus- 
trated in Fig. 11 indicates that it was properly heat 
treated, and also—because the fatigue cracks extended 

(Continued on page 495) 
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Condensing Engines and Automatic Boiler Feature 


New Haven Steam Rail Train’ 


The Besler two-car steam train on the New Haven 


THE New York, New Haven & Hartford now has in 
service, between Bridgeport, Conn., and Hartford, a two- 
car steam-powered rail train equipped with the Besler 
steam power plant. This train is operated in almost con- 
tinuous service from 6:00 a.m. to 10:20 p.m. making six 
trips of 31.9 miles between Bridgeport and Waterbury 
and one round trip of 125.86 miles between Bridgeport 
and Hartford each day, giving a total daily mileage of 
317.26. 

When it was first decided by the New Haven to use a 
Besler power plant the idea was to make the most econo- 
mical possible application, from the standpoint of initial 
investment, in order to be able to demonstrate in serv- 
ice the capabilities and reliability of the equipment. This 
would involve simply the application, to two existing 
coaches, of the power truck, boiler, condensers and con- 
trol equipment, together with the operating compartments 
at the ends of the train. A preliminary consideration of 
this idea, however, indicated that a much better job 
could be done by a complete rebuilding and remodeling 
of the two coaches at a comparatively small increase in 
cost. 

As finally completed, loaded with fuel and water ready 
to run, the weight of the train is 303,600 Ib. The two 
steel coaches which were converted into this train had 
a weight of 258,400 Ib. The application of the Besler 
power plant and the modernizing of the two cars, plus 
fuel and water and air conditioning equipment, therefore 
has only added 45,200 lb. to the weight of the original 
equipment. With 500 hp. available at the rail the Besler 
train, ready to run, has a horsepower-weight ratio of 607 
Ib. (3.3 hp. per ton). By comparison the New Haven 
Comet, loaded with fuel and water ready to run, weighs 
260,590 lb. This is powered with two 400-hp. Diesel 
engines, giving a total of 800 hp. If, however, all 


* This article is based on papers presented before the New York Rail- 
read Club, October 16, 1936, by K. Cartwright. N. Y. N. H. & H. (de- 
scribing the train), and Geo. D. and Wm. J. Besler (describing the power 
plant), supplemented by additional details concerning the boiler. There is 
also included a summary of questions raised during the discussion fol- 
lowing the presentation of the two papers. 
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Two existing coaches remod- 
eled and equipped with Besler 
power plant providing a flex- 
ible facility for use in local 
service 


auxiliary equipment is in operation at once, considering 
the efficiency of the electric drive, a maximum of 600 hp. 
is available at the rail. This gives a horsepower-weight 
ratio of 434 Ib. (4.6 hp. per ton). If, instead of apply- 
ing the Besler power plant in the older steel coaches as 
was done in this case, such a power plant were applied 


Characteristics of Besler Train and The Comet 


Besler train The Comet 
Total horsepower .................... 600 800 
Horsepower at rail 550 590 (min.) 
Seating capacity «ее ление 152 160 
Baggage capacity ........ erre 12 ft.—3,000 Ib. None 
Overall length, ít. and in............. 163—214 207—0 
Total weight, ready to run, lb......... 306,600 260,590 
Distributed weight, power truck, lb..... 104,000 86,835 
Trailer truck power car, lb........... 67,000 43,890 
Trailer, inside truck, 1b............... 65,000 44,375 
Trailer, leading truck, lb............... 67,600 85,490 
248,590 


Weight light train, 1b............. e. 296,100 
Weight power plant and control, lb..... 32,700 (approx.) 71,039 


to two of the modern New Haven light-weight stream- 
line coaches, it is reasonable to expect that a two car train 
could be built with a total weight, ready to run, of ap- 
proximately 250,000 Ib. This would have a horsepower 
weight-ratio of 500 Ib. (4 hp. per ton). 


General Construction and Arrangement 


Two old New Haven steel coaches, approximately 20 
years old, were selected and designs worked out for re- 
modeling them by the application of the Besler power 
plant and other modifications into a modern appearing 
streamline train. These old cars were of the monitor- 
room construction, with narrow letter boards. Аз re- 
modeled the exterior was changed to give an outside 
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appearance somewhat comparable to the road’s latest 
streamline coaches. The cars were stripped down, lower- 
deck roof sheets and some details of the old deck fram- 
ing removed to save weight, and new carlines and roof 
sheets applied from side plate to upper deck sheets to 
form a turtleback roof. The old narrow letter boards 
were replaced with wide letter boards and skirting ap- 
plied below the side sill and joining in with the side 
sheathing. All new sashes were applied, the sashes being 
sealed into the car. 

The interior arrangement and appearance of the car 
were completely changed. In the old cars saloons were 
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Steam generator as set up 
in the laboratory for testing 


placed one at each end of the car. In the new design 
both saloons were placed at the same end, and they were 
equipped with toilet and lavatory facilities, including 
shelves and mirrors similar to the streamline coaches. 
Mirrors were also applied at each end of the car. The 
old heavy Tucolith flooring was removed and a light- 
weight Tucolith floor applied over new chanarch, with 
an upper floor of composition rubber in a mottled gray 
pattern, harmonizing with the interior color scheme. 
'This was laid in three strips running lengthwise of the 
car. The old seats were replaced by new walkover seats 
especially designed for the cars, having chromium-plated 
tubular frames with cushions upholstered in a blue fig- 
ured plush. 

The interior cross-section was radically changed, the 
old clerestory being supplanted by a flat headlining run- 
ning across the car just below the old lower-deck car- 
lines. Suitable framing was applied across and below 
the lower-deck carlines to support the new headlining. 
The space thus made available between the headlining 
and the roof in the old clerestory section was utilized 
for the distributing air duct for air-conditioning system. 
The old lamp fixtures were all removed from the deck and 
the center of the car and new ceiling fixtures with pris- 
matic lenses set flush with the headlining were applied 
over each seat. Modern aluminum basket racks were 
applied in place of the old bronze racks. 

'The old heating system was completely removed and 
replaced by fin-tube radiation, thermostatically controlled 
and interlocked with the air-conditioning system. А 
center-duct air distribution was used with an electro- 
mechanical cooling system, operated at 110 volts and 
driven from a separate 25-kw. generator and auxiliary 
engine located in one corner of the baggage room. The 
capacity of the air-conditioning unit in the power car is 
five tons and in the trailer car seven tons. 

On the power car a section 8 ft. long at one end was 
reserved for application of the Besler boiler plant and 
auxiliary equipment. Following this is a 12-ft. bag- 
gage compartment. The necessary baggage-room door 
openings were provided in the sides of the car, sufficient 
reinforcement being applied to compensate for the omis- 
sion of the side posts made necessary by the wide bag- 
gage-room door. The windows in this section of the 
car were all removed and new sheathing applied over 
the window openings. The entire length of 20 ft. over 
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the boiler room and baggage-room on the roof is taken 
up by the condensers and exhaust-steam-driven fans. A 
number of special details of construction had to be 
worked out properly to carry the weight of condensers 
and fans and also mantain the necessary strength across 
the sides of the car. 

One of the most difficult problems was in the stream- 
lining of the ends. The operator’s compartment had to be 
placed in the streamline end and a sufficient amount of 
strength had to be worked into an end design that could 
be readily incorporated into the existing structure. The 
vestibules were entirely removed with the exception of 
the existing vestibule end sills. Pressings were applied 
to the vestibule end sills in order to carry the section 
forward at that point, and a continuous angle formed 
at this section, tying into the side sill of the old struc- 
ture. Other continuous formed angles were applied, 
tying into the old structure at the top and bottom of the 
letter board. 

The bottom contour of the streamline end was formed 
by a continuous angle tying into the side-sill construction 
back of the body corner post. Vertical channel sections 
were applied, running from the bottom to the top be- 
tween the window openings in the operator’s compart- 
ment. A continuous formed outer belt rail was applied, 
tying in with the existing belt rail back of the body 
corner post. In this manner a very substantial and ade- 
quately protected operator’s compartment was obtained. 

The necessary control apparatus was applied in each 
compartment and the train is operated in either direction 
without turning. | 


Trucks and Brake Equipment 


The old truck under the boiler end of the power car 
was replaced by the Besler power truck, all other trucks 
remaining the same. The old PC brake was removed 
and replaced by HSC equipment, and two brake cyl- 
inders, 10 in. by 10 in., were used on the power truck, 
the old 16-in. by 12-in. cylinder on the original car being 
retained for braking the rear truck on the power car. 
One 16-in. by 12-in. cylinder is used for braking the 
trailer car. The old axle generators and batteries were 
removed from both cars, a new battery being applied to 
the trailer car of only sufficient capacity to provide start- 
ing for the Besler equipment. The lights are operated 
from the 5-kw. auxiliary generator in the boiler room, 
this generator being in continuous operation whenever 
the train is in service. 


Top view of the power truck 

showing the truck and engine- 

frame castings, and the brake 
and spring arrangement 
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The interior of one of the coaches 


Fuel and water tanks of 500 gallons capacity each were 
applied to the power car. The cars were semi-per- 
manently connected together, the old couplers and draft 
gears being retained. The free travel in the draft gears 
was taken up and some initial compression placed in 
both gears so that no slack action would be experienced. 
The uncoupling levers were removed, necessary wiring 
and control connections were made between the cars by 
jumpers which can be removed if it should ever be 
necessary to cut the cars apart. 

The interior of the cars was finished with the same 
color scheme as the road’s streamline coaches, the head- 
lining being a light cream down to the frieze board ; 
frieze board, window panels and ends of car down to 
window capping, aluminum, and sides and ends below 
the window capping, a dark gray. A red stripe was 
carried around the car at the molding above and below 
the baggage rack. The exteriors were painted a royal 
blue up to the letter board, with a stripe of pimpernel 
scarlet the full width of the belt rail. The letter board 
was finished in aluminum and the roof a darker shade 
of blue. 


The Power Truck and Engines 


The overall length of the power truck is 17 ft. 8 in., 
and the total width over the cylinder lagging cover is 
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The cast-steel power-truck frame 


9 ft. 5in. The wheelbase is 11 ft. 6 in., and Bethlehem 
low-carbon molybdenum wheels with chrome vanadium 
axles are used. Four coil springs at the extremities sup- 
port the over-riding truck frame which in turn supports 
the car body through a conventional swing bolster and 
elliptical spring plank. 

Simplex clasp brakes are used, with two brake cylin- 
ders mounted on the truck. Westinghouse slack adjus- 
ters are provided, and there are two brake shoes on each 
wheel. 

The over-riding truck frame is a large four-legged 
spider, and two engine yoke frames, which ride with 
and take their alinement from the axles, are attached to 
the truck frame by ball joints. 

The total weight of the power truck is 35,000 Ib. 

There are two direct, two-cylinder compound engines, 
each having cranks pressed onto extensions of the axle 
stub outside of the journal bearings. The high-pressure 
cylinder is 6% in. in diameter and the low-pressure cyl- 
inder is 11 in. in diameter. Both cylinders have 9 in. 
stroke. These are conventional double-acting compound 
engines, with piston valves. The crossheads are cylin- 
drical in shape and are made of cast steel with babbitted 
shoes. All bearings are of the roller type throughout 
and all working parts are machined all over. 

The valve mechanism is a Stephenson link motion 
arranged to be operated pneumatically to give two posi- 
tions forward and two positions reversed. All piston 
and valve rods are of Nitralloy and the wrist pins are of 
the full floating type, made of Nitralloy running in 
phosphor-bronze bushings. The lubrication is accom- 
plished by splash within a sealed crankcase, and a cir- 
culating plunger pump is furnished to assure lubrication 
at slow speeds. The cylinder relief valves are air ope- 
rated. 

The engine is designed for a steam pressure of 1,500 
Ib. per sq. in. and, at 1,200 Ib. inlet pressure, the truck 
has an average starting tractive force of 15,000 Ib. The 
truck is rated at 1,000 hp., although it is capable of pro- 
ducing more than this with sufficient boiler capacity. 


The Boiler 


'The boiler is of the continuous-flow, non-water level 
type, having no drums or headers. The general arrange- 
ment of the coils in the boiler is shown in an accompany- 
ing drawing. The tubes in the coils vary in diameter 
from 34 in. in the top rows to 214 in. diameter in the 
superheater section. The water enters the top of the 
boiler, passing down through the pancake coils where it 
is heated in the coils in the top six coil sections. In the 
next lower six coil sections the water is gradually 
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changed to steam. Having reached a point in the boiler 
directly above the superheater coils, the saturated steam 
passes through a tube, indicated by the arrows in the 
drawing, to the outside of the boiler through which it is 
taken to the top of the coil group which entirely sur- 
rounds the side walls and bottom of the combustion 
chamber. The steam in working its way through these 
coils passes down alternate rows to the bottom coil 
underneath the combustion chamber. Having completed ' 
a circuit in the bottom coil, it passes up other alternate 
rows of tubes to a point at the top of the combustion 
chamber where it enters the bottom of a seven-tube coil 
immediately under the superheater section. After pass- 
ing through this section it goes into the superheater sec- 
tion composed of five rows of header type coils. The 
superheater coils are U-shaped in arrangement with the 
return bends at one end and a cross-header between coil 
units at the opposite end at which clean-out hand-hole 
plates are fitted to the boiler shell. The formation of 
scale in this type boiler is confined to the superheater 
section and the clean-out hand-holes are provided to 
facilitate the use of a mechanical cleaner in the super- 
heater tubes. The entire boiler is encased in an airtight 
sheet-steel housing with 2 in. of insulation between the 
inner and outer casings. The inner casing is construct- 
ed of corrosion-resisting Inconel and the outer casing, 
separated from the inner casing by insulating brick, is 
made of sheet iron. 

The boiler is equipped with fully automatic safety 
devices to protect it against empty water tanks or other 
contingencies. 


The Oil Burner 


The burner is the pressure atomizing type of Besler 
design and construction. It automatically meters the 
fuel in proportion to the flow of air which is delivered 
by a multivane type blower. Adjustment is not necessary 
because of a change of altitude or a change in draft 
pressure, and the burner automatically compensates for 
changes in air flow caused by entering tunnels, high 
speeds, or cross winds—in every case metering the cor- 
rect amount of fuel. The burner operates fully on or 
off. Ignition is secured by a high-tension electric spark. 

Auxiliary Engine 

The auxiliaries are driven by a two-cylinder, 90-deg. 
V-type double-acting steam engine. The water pump 
drives are integral wtih the main crank shaft. The auxil- 
iary steam engine drives the electric generator through 


V-belts. The generator supplies current for lighting, 
ventilating and for the requirements of the power plant. 
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Cast-steel engine frame showing 
the bolting locations for the cylin- 
ders and crank-case cover plate, 
and the ball-joint connection to 
the truck frame—Two of these 
castings are used in each truck 


The auxiliary engine also drives the air compressor and 
the forced-feed main-engine lubricators. It operates at 
a back pressure and exhausts into the train-heating line. 
When train-heating is employed the power used to drive 


the auxiliaries represents only two per cent of the boiler 
output. 


The Condenser 


The condensers are of the fin and tube type, placed 
on the roof of the car. Propeller type fans driven by 
individual exhaust-steam turbines of our own design 
and manufacture are located adjacent to the condenser 
cores on the roof and draw air through the cores, dis- 
charging it upward. 

The turbine speed inherently varies in proportion to 
the steam flow, producing the optimum relation between 
air flow and condenser load at all outputs. 


General Scheme of Operation 


Reference to the accompanying schematic diagram 
will help clarify the functioning of the various units in- 
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Schematic diagram showing the relation and functioning of various 
parts of the equipment 
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volved in the power plant and auxiliary. 
the main storage tank is pumped by a motor-driven lift 
pump to a header tank, thence to the boiler feedwater 
pump which is one of the three auxiliary units driven 


Water from 


by a high-pressure auxiliary engine. From the feed- 
water pump the water passes through the feedwater 
heater, thence to the boiler. Its course through the 
boiler has been previously described. Superheated steam 
at constant temperature and at a maximum pressure 
of 1,500 lb. per sq, in. leaves the main steam outlet 
of the boiler. Superheated steam is used in the main 
engines on the power truck and in the auxiliary engine. 
The main engine exhaust is piped to the three condenser 
fan turbines. The auxiliary engine exhaust is piped 
to the feedwater heater. Exhaust steam after passing 
through the feedwater heater and the fan turbines goes 
to the condenser header which is equipped with a safety 
valve as a protection against excess pressure in the 
condenser coils. The condensate from the condenser 
passes through a return line to the water storage tank. 


Questions and Answers Concerning Operation 


At the New York Railroad Club meeting at which 
the description of this train was presented many ques- 
tions were asked concerning this equipment. The an- 
swers to a number of these questions as given by W. J. 
Besler, are included herewith. · 


1. Q.—What is the percentage of makeup water in 
the summer time when steam is not used for heating? 
A.—It is approximately the same as in the winter when 
water is lost through heating. In the winter time, there 
is no return from the heating pipes, so that the water 
is wasted. No records of the amount of water con- 
sumed by the power plant are available at present. 

2. Q.—How is scale formation prevented in the 
boiler? A.—Scale is not prevented. Scale forms only in 
a certain portion of the boiler which is provided with 
clean-out openings. Cleaning is accomplished either by 
dissolving it, or by the use of a turbine cleaner after 
removing the clean-out plugs, which is a simple opera- 
tion. Any other means of feedwater treatment may be 
used to keep down the scale deposits. 

3. Q.—lIs the steam superheated? — A.—Yes, the 
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steam is superheated. At 500 lb. pressure or 800 Ib. 
pressure, the temperature is maintained constant at the 
outlet of the boiler and runs 760 degrees. It is main- 
tained at that point to give a good overall efficiency and 
good lubrication. 

4. Q.—How does oil treat the feedwater? | A.—Oil 
goes into the feedwater because the engines are lubricated 
by spraying oil into the engine cylinders. The oil is 
carried to the condensers and from there it is returned 
to the feedwater tank. This oily feedwater is pumped 
to the boiler, which is one of its features. In a steam 
automobile boiler, which is now 27 years old, the boiler 
has never been touched. The tubes are perfectly clean 
because of the presence of a large percentage of oil. Up- 
on analysis this was found to be some four or five per- 
cent of the feed water. 

5. Q.—Is straight mineral oil or compounded ой 

A.—Both types of oil are used. 
Q.—Does the atomizing burner run intermittent- 
ly or at varying speeds, so as to develop steam in pro- 
portion to the speed requirements of the train? A.— 
The atomizing burner is of the on-and-off type. 

7. Q.—How is feedwater regulated? A—There is a 
control mechanism which supplies water whenever the 
pressure is sufficiently low and whenever the temperature 
is right. The injection of water is proportioned accord- 
ing to the temperature within the boiler. It is fully auto- 
matic in operation. 

8. Q.—What kind of fuel is used? A —So far, any 
type of fuel has been used with which we have come 
in contact. On this train the lighter grade of fuel is 
preferred, as the cost is not yet prohibitory. Any of 
the oils produced in America can be burned, as they 
have been tried in the laboratory. 

9. Q.—What is the combustion rate in the boiler? 
A.—Over 500,000 B.t.u.’s per cu. ft. per hr., although 
a maximum of over 2,000,000 B.t.u.'s per cu. ft. per hr. 
have been released. 

10. Q.—What is the stack 
500 deg. F. 

11. Q.—What is the water rate of the engine at 
various speeds? A.—10 1Ь. over a wide range of speeds 
and loads. That water rate can be maintained from 1200 
Ib. inlet pressure down to 400 Ib. inlet pressure, which 
is the operating range at the present time. 

12. Q.—How frequently must scale be removed from 
this type of boiler? A.—The present indications are 
that it should be removed each 30 days, although on the 
New Haven train, it was operated the first six weeks 
without removing scale. 

13. Q.—What is the weight of the boiler? A— 
5,100 Ib. complete. 

14. Q.—What effect will snow have on the con- 
denser exhaust јап? A.—When snow comes in contact 
with the fans two things may happen to dispose of it. 
Either the fans will throw it out of the way or the heat 
will melt it. 

15. Q.—What is the temperature of the boiler room? 
A.—Temperatures as high as 140 deg. have been record- 
ed in the boiler room, although at that time no one was 
in the room. 

16. Q.—Are conventional snap rings used оп the 
pistons of the engines? | A.—Yes. 

d Q.—How many rings are used on each piston? 
A.—Six. 

18. Q.—What is the maximum speed of this train, 
and at what speed is maximum horsepower developed? 
A.—The horsepower is constant from 1214 to approxi- 
mately 65 miles per hour. The train is guaranteed to 
do 70 miles per hour, although on one run a maximum 
of 82 miles per hour was reached. Operating condi- 
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tions necessitated limiting the speed, so that it is not 
possible to say how much more speed it might be pos- 
sible to attain. 

19. Q.—Is a fireman used on this train? A.—Yes, 
when the train is backing up, that is, being operated by 
means of the controls at the opposite end from the power 
unit, the fireman rides with the engineman, 160 ft. away 
from the boiler. 

20. Q.—How much power is required for the con- 
denser exhaust fans? A.—The condenser fans require 
approximately 30 hp. under a full load. That is avail- 
able at a loss to the engine which is not very great, as 
12 lb. back pressure on the engines does not amount to 
much horsepower. Turbines are used for driving the 
fans. 

21. Q—With moderate volume production, what 
proportion of the total cost of the train is in the power 
plant? | A. —On the New Haven train, approximately 
one-fourth of the cost is represented by the power plant 
and three-fourths for the train. 

Q.—Approximately how long would it take to 
remove the power truck and install a reserve truck in 
case of necessity? A.—If a reserve power truck were 
available, it would merely be a problem of lifting the car, 
rolling the new truck in, dropping the car and making 
the various steam and air connections. 

23. Q.—Is the boiler operated at constant pressure? 
A.—No attempt is made to maintain constant pressure. 
The boiler operates at a constant superheating outlet 
temperature. A constant temperature is maintained, 
as that is what determines proper lubrication and ef- 
ficiency. 

24. Q.—Is the lubricating ой atomized into the cyl- 
inders or fed onto the cylinder walls? A.—It is fed 
into the valve chamber and atomized by the velocity of 
the steam. 

25. Q.—What is the fuel consumption per hour? 
A.—One lb. of fuel per hp. hr. 

26. Q.—When the train is operated by means of the 
controls at the opposite end from the power unit, whai 
controls and what, gages does the operator have for 
feedwater for the boiler? A.—The controls consist of 
a throttle, air-brake valve and reverse mechanism. 
There is nothing to indicate to the operator what is going 
on at the power plant, as the operation of the boiler is 
entirely automatic. 

27. Q.—What type of a transmission is used? A— 
There is no transmission. The steam engine connect- 
ing rods are directly connected to cranks which are 
pressed on to an extension of the axles. It is interesting 
to note that there is not a single gear of any description 
on these two cars. 

28. Q.—How is the control operated from the oppo- 
site end of the тат? A.—Pneumatically. 

29. Q.—What is the storage capacity of the boiler? 
A.—Only enough to go about half a mile. Storage ca- 
pacity is not carried in the boiler water, but in the hot 
tubes. As the pressure drops an additional quantity of 
water comes from the economizer section of the boiler, 
and in contacting the hot tubing it generates steam which 
gives this boiler its amazing reserve capacity. 

30. Q.—How long does it take to get the boiler hot 
from cold water? A.—The rail car is able to get steam 
up in an average time of five minutes from dead cold. 
It cannot be operated in five minutes, however, because 
of the necessity of pumping up air for about 12 minutes. 
The time required from stone cold to the point where it 
is ready for operation depends upon the time required to 
pump up air. As far as the boiler is concerned, working 
steam pressure can be built up in approximately 314 to 
4 min. from the time the fire is started. 
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Causes of Failures of 


RAILROAD SPRINGS 


ПГ не replacement cost of a broken spring is not the 
only economic factor resultant from the fracture; 
in fact, the principal loss in dollars may generally be 
attributed to the service loss of the equipment during 
the repair period. The value of the spring itself is also 
generally small when compared to the interchange charge 
or the labor and overhead costs arising in the yard dur- 
ing the servicing of a car or locomotive. These various 
charges, direct and indirect, arise of course, from the 
original spring failure and may frequently be eliminated 
by a more comprehensive understanding of the funda- 
mental causes of failure. Spring manufacturers as well 
as railroad engineers must become aware of the factors 
influencing the service behavior of springs, for the prob-- 
lem of reduction in the charges resulting from failure is 
a mutual one. 

Solution of the problem is largely technical and in- 
volves the practical application of the latest advances in 
metallurgy, physical testing and design, as well as ap- 
preciation of the fact that the cheapest spring is usually 
the most expensive one. 

In view of the fact that maximum stresses in railroad 
helical carbon steel springs are frequently as high as 
150,00 Ib. per sq. in. and that maximum stresses in alloy 
elliptics of 160,000 Ib. per sq. in. are not uncommon, it 
is not difficult to realize that the potential sources of 
failure are numerous and may originate in the rolling 
mill or in the original design, or during manufacture or 
in service. Due to the singularly high stresses which 
mechanical springs sustain during service, premature 
failures may be encountered if metallurgical or physical 
testing principles are ignored during any process of 
manufacture or during service. This expectation is not 
lessened by the present trend towards higher railroad 
speeds, lower spring weights, alloy steel and high spring 
stresses. 

Overheating of the steel during manufacture is one 
of the chief causes of reduced resistance of springs to 
service conditions. Occasionally, overheating takes the 
form of actual burning of the steel and when this occurs 
it is usually due to carelessness and poor workmanship 
during the heating operation prior to tapering. Another 
form more frequently assumed by ‘overheating is the 
formation of a maze of surface blisters and general deep 
surface roughness due to extreme oxidation—usually 
caused by the employment of very high furnace tem- 
peratures prior to coiling, in an effort to coil large bars 
rapidly. This condition is generally found in bars of 
1-78 in. diameter steel and larger when a manufacturer 
does not have a coiling machine of sufficient strength to 
successfully handle bars of these sizes when heated to 
the proper temperature. While reheating and quenching 
of these bars will usually produce the desired micro- 
structure, the original rough and pitted surface is re- 
tained, and as a result the fatigue strength and service 
life of the finished spring is materially reduced. 

Burning and extreme surface roughening are reflec- 
tions of poor operations control and improper equipment, 
and should not be encountered in modern spring produc- 
tion. There is a final aspect of overheating, however, the 
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continuation of which is almost entirely due to economic 
pressure on the part of purchasers, and to which may un- 
doubtedly be ascribed a large proportion of carbon steel 
spring failures. The quenching of carbon springs direct 
from the shaping operation (single heat treatment) is 
generally a practice which should be abandoned, for if 
the steel is heated to a temperature sufficiently high to 
compensate for heat losses at the bar ends and plate 
edges during shaping, the micro-structure has been so 
coarsened that the finished spring is unfit for severe ser- 
vice and is susceptible to early failure. This excess grain 
growth and wide variation in hardness and hardness pen- 
etration result in lowered impact resistance, lowered 
fatigue .resistance, and wide scatter in resistance of the 
springs to service conditions. In addition, springs of 
such coarse micro-structure are probably susceptible to 


Fig. 1—Pyrometrically-controlled automatic furnace used in heating 
springs above the upper critical temperature 


permanent set in service, for another effect of the over- 
heating and irregular cooling prior to the quench is the 
building up of severe and highly variable internal 
stresses upon quenching, which cause marked contrac- 
tion of the usable elastic range of the steel. Permanent 
set and permanent injury of the steel may be the result 
of this action. 

Now the cheapest and simplest and most effective 
means of eliminating the hazards of quenching steel 
springs direct from the shaping operation is to employ 
the so-called “double heat treatment” method. 

In this process, as practiced by the American Steel 
Foundries, the coiled springs are air cooled to a black 
color, are then reheated to slightly above the upper criti- 
cal temperature, in pyrometrically controlled automatic 
furnaces of the type shown in Fig. 1, and are then oil 
quenched. Thus, the temperatures tfecessary for rapid 
and precise coiling may be used without adverse effects 
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for the desired micro-structure is formed during the 
second heating and is retained upon quenching and 
drawing. This micro-structure is almost completely in- 
dependent of the temperature of coiling. 

The resultant spring is metallurgically correct 
(through the heating and quenching operations) and 
this condition is reflected in longer service life and in- 
creased resistance to permanent set and repeated loadings. 

Upon removal from the quenching medium the springs 
are exposed to the drawing temperature in order to re- 
duce and equalize internal stresses and hardness and in- 


Fig. 2—A.S.F automatic drawing furnace designed for the treatment 
of both helical and elliptic springs 


crease the elastic range. Time-temperature relationships 
are of extreme importance during this operation if equali- 
zation is to take place without severe reduction in tensile 
strength and elastic and fatigue ranges. The advantages 
of alloy steels are materially curtailed if high tempering 
temperatures are employed and the steel is so softened 
that the resultant physical properties are greatly reduced. 
Short exposure to high temperatures (as in flash draw- 
ing) has little effect on internal stresses and produces 
sharp reduction in tensile and torsional properties of the 
surface layers. The net effect of this treatment is the 
establishment of an unbalanced condition throughout 
the spring. Maximum strength and resistance is applied 
dynamic loads is a function of both time and tempera- 
ture during the drawing operation and it is essential that 
the proper relationships be applied to standard shop 
practice. The principal drawing furnace used by the 
American Steel Foundries at their Hammond, Indiana 
spring works is shown in Fig. 2. This automatic furnace 
is designed for the treatment of both helical and elliptic 
springs. It is of the three zone continuous apron conveyor 
type, gas fired, and temperatures are maintained by po- 
tentiometer recording controllers. 

Stress-corrosion and decarburization are probably the 
two greatest sources of reduced spring strength and ser- 
vice failure. Our researches indicate an increase in fa- 
tigue strength of approximately 65 per cent if the decar- 
burized surface of heat treated elliptic plates is removed 
by grinding. Apparently, the decarburization effect is 
greater than any possible effects which may be ascribed 
to alloys or heat treatment. The combination of effects 
produced by controlled gas mixture and scaling in a con- 
tinuous heat treating furnace of the type shown in Fig. 3 
is such that free ferrite is practically eliminated. This 
condition should contribute towards increased service 
strength by reduction in the zone of weakness. While it 
is possible to control the carbon-free volume in spring 
steel, no practical and completely effective solution has 
yet been proposed to the problem of complete control 
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of all surface layer carbon during the various heating 
operations to which spring steel is subjected. The solu- 
tion will require the cooperative research of the sted 
mills and spring manufacturers. The concession to decar- 
burization is too large to be allowed to continue inde&- 
nitely, and extensive and joint research must begin in the 
very near future. Stress-corrosion occurs in all service 
in which dynamic stress and corrosion proceed simul- 
taneously. The American Steel Foundries has promoted 
active research in this field also and has developed an 
inexpensive protective surfacing which should materialiy 
increase the life of railroad helical springs which are 
exposed to severe corrosion conditions, such as occur: 
in refrigerator car service. Our researches on stress-cor- 
rosion show that 300,000 cycles is the average laboratory 
life of helical springs when exposed to 3 per cent sait 
solution and a stress range of zero to 44,000 Ib. per sq. 
in. This early failure is due to the rapid formation о! 
sharp and deep stress corrosion pits and cracks of the 
type shown at 100 diameters in Fig. 4!. 

In the absence of corrosion, however, and under the 
same stress range, helical springs failed to break in lab- 


Fig. 3—Continuous heat treating furnace in which the proper control 
of gas mixture and scaling practically eliminates free ferrite 


oratory tests after 2,000,000 loading cycles, at which 
time the test was discontinued. While it seems that steps 
can be taken to check the effects of stress-corrosion on 
helical springs, there appears to be little that can be done 
economically to afford similar protection to elliptic 
springs ; however, the situation is not as serious as might 
be concluded from the laboratory tests, for the service 
life of the majority of railroad springs is long and 
satisfactory, despite the continual exposure to corrosion. 
Apparently, the average service stress range is only a 
fractional part of 44,000 Ib. per sq. in. or some strongly 
protective oxide coating is formed during service. Never- 
theless, it is undoubtedly a fact that, in some types of 
service many of the spring failures are due to stress 
corrosion. Where, in this type of service, perishable 
products are in transit and losses may be sustained dur- 
ing shipment delays due to spring failures, all possible 


! *Influence of Chemically and Mechanically Formed Notches on Fatigue 
of Metals” by Dunlap J. McAdam, Jr., and W. Clyne, Journal of Re 

search of the National Bureau of Standards. Volume 13, No. 4, October, 
1934. This paper considers, among other things: (1) the importance of 
stress concentration due to notches as the cause of service failures. (2) 
The effect of chemically formed notches and the relationship between tensile 
strength and percentage decrease in fatigue limit of steels and aluminum 
alloys which have been exposed to the influence of pitting caused by stress- 
less corrosion, ) The determination of whether composite curves of sim 
ilar form may be obtained from study of experimental data obtained by a 
number of investigations of mechanically formed notches. (4) The rela- 
tionship between notch sensitivity (as measured by percentage damage to 
fatigue limit) and other properties of metals, such as hysteresis, ductility 
and work hardening capacity. (5) The influence of notches in diminishing 
the advantage of superior strength. 
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steps should be taken to eliminate stress-corrosion. Our 
tests indicate that the common paints afford no protec- 
tion, and that metal deposits are expensive and generally 
inefficient. The problem is entirely different from that 
of static corrosion. 

The effect of surface discontinuities as stress raisers 
or sources of stress concentration is well known. Spring 
steel, as received from the mill, should be carefully in- 
spected, principally for rolling grooves, seams and laps 
for these discontinuities may frequently be the source 
of fatigue failure in the spring under repeated service 
loadings. It is generally quite difficult to identify these 
mill defects in the bars as received due to the presence 
of the mill scale. It is advisable to inspect pickled cou- 
pons of carbon steel. Silico-manganese steel, which is 
particularly susceptible to the formation of rolling seams, 
should be purchased in the pickled condition in order to 
facilitate surface inspection, and absorbed hydrogen may 
be ignored due to the subsequent heating operations. 
Occasionally it is necessary to resort to compressive tests 
of small sections in order to expose incipient surface de- 
fects in mill spring steel which is to be used for certain 
types of service. Magnetic methods of inspection for 
surface cracks in spring steel are receiving considerable 
attention at the present time and may become a part of 
standard shop practice in the near future. 

An additional source of spring failure is frequently 
found in design. The design may be incorrect with re- 
spect to the spring itself or to the space allotted to the 
spring in the structure of the car or locomotive, or the 
design may be at fault because it calls for the wrong 
type of spring for the service to be encountered. 

In the case of coil springs, design failures may fre- 
quently be traced to misunderstanding or ignorance of 


Fig. 4—Deep stress corrosion pits and cracks magnified to 100 
diameters 


the effect of bar curvature in sharply coiled springs. 
For example, a coil spring with a ratio of mean coil dia- 
meter to bar diameter of four may be designed with an 
apparently safe nominal maximum stress of 90,000 Ib. 
per sq. in.; actually, however, this nominal stress is in- 
creased 40 per cent due to the effect of sharp curvature 
and this stress condition may produce early failure in 
some types of service. Recognition of the effect of 
curvature and application of the principles established 
by Wahl, Adams and Roever to routine helical spring 
design will, of course, eliminate this possible source of 
failure. 

Structural failures have been traced, in some cases, 
to spring designs which allowed for frequent and com- 
plete closure with resultant adverse impact loadings. 
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Springs which work under these conditions rapidly ac- 
quire permanent set and the repeated stressing in the 
plastic range materially reduces the fatigue resistance 
of the steel. The probable effect of the repeated over- 
stress is the formation of incipient surface cracks. Sub- 
sequent heat treatment will not remedy this condition. 
Accordingly, the reworking of springs which have ac- 
quired severe permanent set in service is a practice of 
doubtful economy. 

Eccentricity in loading, caused by the bearing coils in 
helical springs, increases nominal stresses. The stress 
increase is subject to analysis and the proper factors 
have been incorporated in the American Steel Foundries’ 
design tables, as have the factors for the effect of bar 
curvature. The stress factor due to eccentricity varies 
with the ratio of solid height to bear diameter and the 
stress increase is greatest in short springs and should 
be given particular attention in the design of such 
springs. Elliptic spring fractures which may be traced 
to the original design are usually found to be due to a 
stress condition which is frequently the result of failure 
to consider the effect of sectional concavity or of plate 
ends or of plate offset or of too many full length plates. 
The effect of friction in increasing stress has generally 
been ignored. Static friction and its effect upon the trans- 
mission of forces must be considered in spring riggings 
as well as flexibility of the springs at the ends of the 
rigging. Occasionally, elliptic plate failures arising from 
the “shop” design are due to too little “tuck”? in the 
back plate, causing high mean stresses under the service 
range, or too much “tuck” in the short plates, causing 
the same adverse condition in these members. 

Now the precautions adopted by the American Steel 
Foundries to insure reduction in the possible sources of 
railroad spring failures are numerous and very effective. 
These precautions are almost entirely based on extensive 
research and have taken the very practical forms of: 
Continuous heat treating furnaces, automatic coiling 
equipment, direct reading Brinell hardness testing 
machines, heat exchangers for automatic temperature 
control of quenching oil, high speed large specimen fa- 
tigue machinery, investigation of decarburization and 
stress-corrosion, specialized inspection methods for roll- 
ing mill defects, and the development of spring tables 
and working diagrams which consider the effects on 
stress of curvature, loading eccentricity, dead coils, fric- 
tion, plate ends, plate offset, etc. 


Dise-Flo Journal Bearing 
Unit for High-Speed Service 


A new type of journal-bearing unit, known as the “Disc- 
Flo,” has been developed by the research laboratories 
of the National Bearing Metals Corporation, St. Louis, 
Mo. This unit, free-oil lubricated without waste pack- 
ing, is designed to operate with safety and economy in 
high-speed passenger service under all weather condi- 
tions, having been tested in the laboratory at continuous 
speeds up to 200 m.p.h. with full load and temperatures 
as low as 40 deg. F. below zero. 

Two cars equipped with Disc-Flo units, placed in 
regular revenue service the middle of last June, have 
each made about 25,000 miles, it is said, with very sat- 
isfactory results. One of the illustrations shows a six- 
wheel car truck, equipped with Disc-Flo units, and an- 
other illustration gives a side view. 

. The principal design features of the Disc-Flo unit, 


2 Tuck may be described as the space existing between the plates of 
an elliptic spring at their center when the spring is assembled, but not 
banded, and this space is due to intentional differences in camber or radius 
of curvature of individual plates comprising the spring. 
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as shown in the cross-section drawing, are as follows: 
The journal box is made of cast steel. А mangan- 


ese-steel insert in the top of the box provides a long- 
life bearing surface for the equalizer and a ground con- 
cave fit for the self-aligning steel wedge. 

The journal bearing is made of bronze with babbitt 
lining. 


It is provided with a flat back to eliminate any 


The Disc-Flo journal box 


tiling which might be caused by coupling shock, start- 
ing or braking forces. The bearing has 180 deg. arc 
of journal coverage, which increases the thrust capacity 
50 per cent. The system of oil circulation in the bearing 
is so shaped that it forms a wedge between the bearing 
lining and the journal, permitting a ready flow of lubri- 
cation under the crown of the bearing with rotation in 
either direction. A reservoir is also provided to collect 
any foreign matter in the circulating oil, keeping it from 
getting in between the surface of the bearing and the 
journal. 

The lubricant is supplied to the bearing by means of 


- 


Side view of the Disc-Flo journal box in the truck 


a disc which rotates on a roller bearing attached to the 
inside of the journal-box cover. This picks up the oil 
and conveys it to the top of the box, where it is wiped 
off by a metal spoon; the oil then flows through the 
wedge and bearing to the journal. Oil in excess of that 
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required for bearing lubrication overflows the wedge 
over the outside of the bearing back to the bottom of 
the box. The disc is propelled by a nest of two steel 
torsion springs of opposite pitch, firmly anchored in the 
disc and both attached to a male cross bar on the free 
end, which engages a female driving plate securely at- 
tached to the butt end of the axle by means of two cap 
screws. The pressure exerted by the steel torsion springs 
insures a positive driving connection between the cross 
bar and the driving plate. The entire oil-circulating 
mechanism is mounted on the box lid, making for simple 
application and removal; the operation of the lubricating 
mechanism is in no way affected by either bearing or 
journal wear or movement of the journal. A 5-in. by 
9-in. Disc-Flo unit requires five pints of car oil. At 
75 m.p.h. approximately 234 pints (80 cu. in.) of oil per 
minute are used for lubrication, which is less than one- 
twentieth of the total amount of oil circulated by the 
disc. Cooler operation is obtained, because the oil is 
used both as a radiating medium and a lubricant. The 
lubricating system provides immediate initial lubrication 
with one-half wheel revolution, and the amount of lubri- 
cant circulated increases directly with speed. The oil, 
analyzed after 25,000 miles of service, was said to be in 
excellent condition, no emulsification having taken place. 

A simple and effective oil seal is held against the sur- 
face-ground back on the journal box by a seal cover 
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Cross-section showing details of new journal-bearing unit 


secured with bolts. This cover compresses the resilient 
oil resisting ring gasket encased in a special treated 
washer, the inner edge of which fits around the journal. 
To keep this seal tight around the journal, a garter spring 
is secured to bear on it all around the axle, and is ar- 
ranged so that wearing parts are lubricated from excess 
oil flowing off the journal. All of these seal parts are 
mounted on a seal plate. The seal unit is so designed 
that it will not rotate with the axle, yet permits the 
necessary vertical movement when the journal box is 
jacked up for bearing removal. 

A vent is provided to equalize pressures and to pre- 
vent moisture accumulating inside of the box from con- 
densation. A combination oil-filling and inspection cup 
with a spring lid is used, requiring only a few seconds to 
gage the oil, which is the only inspection required on Disc- 
Flo units. It has not been found necessary to add any 
oil to the original supply of five pints per box on the 
units now in service for over 25,000 miles. 
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The pedestal ways on the sides of the journal box 
are fitted with renewable hardened spring-steel liners. 
Disc- Flo units are designed to fit present standard axles 
and pedestals without any changes, and no special tools 
are required for their application, removal or maintenance. 
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Comparative temperatures of Disc-Flo unit and A.A.R. bearing 


Operating characteristics, as determined from tests 
under identical loads and summer weather conditions, 
are said to indicate lower temperatures for the Disc-Flo 
unit ‘than for the A.A.R. journal box, a reduction in 
temperature of 20 per cent at low speeds and 35 per 
cent at high speeds being obtained. These temperature 
tests were conducted in the laboratory in still air, so, 
while comparative, they are higher temperatures in both 
cases than would be secured in actual service. One of 
the charts shows temperatures of the Disc-Flo and stan- 
dard A.A.R. journal bearing, these tests being made 
simultaneously in a Loadometer testing machine, having 
one end of the axle equipped with the Disc-Flo unit 
and the other end with an A.A.R. box and bearing. 


Axle Load 31,000 Lb. 
Speed 42 M.P.H.Constant 
Lubrication Std. WinterCarOil 


Brine F 


4 5 6 


Time in Hours 
Cold test of the Disc-Flo unit at 30 deg. F. below zero 


Temperature in Degrees Fahrenheit 


7 


By refrigerating the journal boxes, winter tempera- 
tures of minus 30 deg. F. were simulated to make a study 
of Disc-Flo units, using standard car oils. With minus 
30 deg. F. box temperature, oil was said to reach a run- 
ning temperature of plus 3712 deg. F., and the bearing, 
plus 112 deg. F., with 15,500 Ib. load per bearing at 42 
m.p.h. on a 5-in. by 9-in. journal. The second chart 
shows the sub-zero test curve. 
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Preliminary journal friction tests indicate that Disc- 
Flo units will have lower friction losses than conven- 
tional A.A.R. journal bearings. 


Failures of 
Loeomotive Parts 
(Continued from page 484) 


nearly across the full section before final failure—that 
the steel was of excellent quality. The life of the pin. 
however, was extremely short. It was applied January. 
1933, and failed April, 1935. It had a life, therefore, 
of only a little over two years and failed because of thc 
rough turned and scored fillet. It is difficult or im- 
possible to determine whether the score marks were the 
direct result of the turning of the fillet, but it seemed 
that the fillet was scored in finishing rather than in 
service, since evidence of the rough turning was apparent 
on the torn surface. 

From a consideration of these failures of crank pins, 
it would seem that with a proper finish of the wheel fit 
and fillets, the life of many crank pins can be greatly 
prolonged. The use of a rather coarse feed with a prop- 
erly ground tool, will give a good finish. A study of 
proper cutting angles for the tools and the use of proper 
feeds, would appear to promise excellent and profitable 
results. Are many failures which are attributed to over- 
load, poor design, etc., not possibly due to poorly ma- 
chined fillets and to pressed fits, or to corrosion cracks 
where the metal is subject to reverse stresses? The 
officer of a large plant told me that a certain part that 
failed had a ground finish and that the failure could 
not possibly have been due to tool marks. Examination 
showed that the work was ground up to the fillet; then 
because of difficulty in grinding the fillet, it was left 
untouched and showed plainly the marks of the cutting 
tools. It is not surprising that the shaft broke in the fillet. 


Conclusion 


In conclusion, I would suggest that consideration be 
given to the undercutting and under-rolling of a small 
portion of the wheel fit just within the hub face, and 
that, if possible, particularly if the part is subjected to 
corrosion, that cadmium plating be used for additional 
protection. Corrosion will cut the endurance limit of 
a steel to 50 per cent of its value and no finish which is 
subjected to corrosion will give security. Undercutting 
or under-rolling will eliminate corrosion due to friction. 
Cadmium plating will eliminate that due to moisture. 
A combination of these two methods should greatly in- 
crease the life of crank pins. It must not be forgotten, 
however, that the under-cutting and under-rolling must 
be free from tears in the metal or grooves, and that there 
must be no square corners. 


CasoosE DELuxtE.— There's a story behind the little red ca- 
boose in the yard of former Sheriff Shields of Great Falls, 
Mont. Its days of wandering are over but, unlike the dismal 
end of most railroad cars, this one is still on its own wheels and 
they rest on real rails and ties. The former sheriff happens to 
be one of the old-time railroaders of the Northwest. But now 
he's retired. The caboose, however, is not merely a reminder of 
his period of service for the Great Northern. This caboose, 
in fact, has gone quite high hat. Its interior has new and strange 
things mingled with the equipment customarily found in rolling 
stock of this kind. It's ex-sheriff and ex-conductor Shields’ im- 
provement on the fad of turning the basement coal bin into a 
recreational room. 
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EDITORIALS 


Progress in 
Weight Reduction 


The Chicago, Milwaukee, St. Paul & Pacific passenger- 
train cars recently built for the “Hiawatha,” which are 
described in this issue, represent an interesting fur- 
ther step in the development of reduced weight equip- 
ment which that road first undertook in 1934. In the 
first designs the weight reduction was obtained by a 
careful distribution of metal in the structure, by em- 
ploying welding in place of riveting in construction, 
and by utilizing light-weight materials for interior fin- 
ish. A unique feature of the original design was the 
formation of the side panels in pans which, in effect, 
made the side sheathing and frame members integral. 

The second step, aside from modifications in the de- 
tails of construction, involves a change from carbon 
steel to Cor-Ten steel as the material for the under- 
frame and superstructure. The overall result of the 
changes in material and in the detailed construction 
is a reduction in weight of the coaches from about 56 
tons to 46 tons. With the exception of the stainless- 
steel coach of the Santa Fe and the aluminum-alloy 
coaches on the Baltimore & Ohio "Royal Blue” these 
are the lightest weight coaches fully equipped for long- 
distance service which have yet been built to dimen- 
sions interchangeable with present standard equip- 
ment. All of these weights include air-conditioning 
equipment. 

Prior to the advent of the new materials of con- 
struction, such as the strong aluminum alloys, stain- 
less steel and the new low alloy structural steels, few, 
if any, passenger cars for main-line passenger serv- 
ice have been built which do not weigh well over 50 
tons. À number of relatively short coaches (62 ft. to 
63 ft. body lengths) have been built with weights of 
52 to 56 tons. With a few notable exceptions the cars 
of 70 or more feet in length have weighed from 65 to 
80 tons. The Boston & Maine has a lot of 70-8. 
coaches which weigh less than 60 tons and the Penn- 
sylvania P70 class coaches have been built with 
weights running from slightly below to slightly above 
60 tons. 

Not only have the new materials, therefore, result- 
ed in definite improvements in the weight situation by 
their application, but they have also stimulated a new 
interest in refinements in design which are contrib- 
uting to improvements in the weight efficiency of pas- 
senger-car designs irrespective of the materials of con- 
struction. 

Not the least effective of the factors entering into 
weight reduction in the lighter weight coaches is the 
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use of the four-wheel truck. Only the lightest of the 
70-ft. coaches are carried on the four-wheel trucks. 
Most of those weighing 65 tons or more are carried 
on six-wheel trucks, largely for the sake of improved 
riding qualities, with a resulting material increase in 
the total weight of the cars due to the trucks alone. 
With the continued development of alloy-steel springs 
the higher fibre stresses which they make permissible 
should provide for the development of improved rid- 
ing qualities in the four-wheel trucks which, in cars 
of light and moderate weights, should be equally as 
satisfactory as is obtainable from present-day six- 
whecl trucks. 


Car and 
Locomotive Orders 


Orders were placed during the month of October (up 
to and including the 29th) for 22 locomotives, 1,310 
freight cars and 5 passenger cars, for domestic use. 
This brings the totals for the first ten months of the 
year (excluding the last few days in October), as re- 
ported in the issues of the Railway Age, to 180 loco- 
motives, 38,664 freight cars, and 154 passenger cars, 
to which must be added orders for six light-weight 
trains with an aggregate of 56 body units, either par- 
tially or wholly articulated. 

Reference to the table will show that this is more 
than twice as many, in all instances, as the total orders 
placed during the entire year 1935. Indeed, the totals 
up to date for this year measure the high mark for the 


Equipment Ordered for Domestic Use 


Locomotives Freight Passenger 
cars cars 
78,854 1,980 
46,360 667 
10,880 11 
1,968 39 
1,685 6 
24,611 3881 
18,699 63 
38,664 154$ 


* 73 of these were electric locomotives for the Pennsylvania. 

| 133 of these coaches were for the Erie and 50 for New Haven. 
KA To this must be added 56 body units in six light weight articu- 
ated trains. 


past six years, except for 1934, when the Pennsylvania 
Railroad ordered an unusually large number of electric 
locomotives for its New York-Washington service, and 
when the Erie and New Haven gave relatively large 
orders for passenger cars. The totals thus far this year, 
however, by no means measure up to the orders during 
the year 1930, and these, again, are relatively small as 
compared to the average orders for the five years 1925- 
1929, inclusive. The orders thus far for 1936, how- 
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ever, do reflect the increased traffic which has been 
handled by the railroads during the year. 

There are now outstanding inquiries for 145 loco- 
motives, 896 freight cars and 18 passenger cars. Ас- 
tion on some of these had been expected before this 
time, but the supposition is that uncertainties as to the 
results of the election have held them back. The elec- 
tion will be decided before this number of the Railway 
Mechanical Engineer reaches its subscribers. Railway 
freight traffic, measured by the weekly reports of the 
carloadings, has been holding up exceptionally well and 
during the month of October established high records 
for recent years. It is quite likely that before the year 
is closed the figures for equipment ordered will like- 
wise mark an unusually high point. 


The Whistling 
Nuisance 


One of the characteristics of our machine age has been 
the excessive amount of noise—harsh noises in many 
instances which have been detrimental to health and 
comfort. The railroads have been among the leaders 
in this respect. 

The detrimental effects of noise have become more 
and more marked as new forms of transportation have 
come into being, such as the street car, the automobile 
and airplane. Fortunately, much scientfic research has 
been devoted to this problem in congested cities in re- 
cent years, and determined efforts are being made in 
many places to reduce it to a minimum. 

One particularly irritating noise, which has brought 
much criticism on the railroads, has been that of the 
locomotive whistle. Whistling cannot be avoided, be- 
cause of the many grade crossings. Attempts have 
been made, however, to change or improve the tone 
of the whistle so that it would prove less distressing 
and disagreeable. Recently the Florida East Coast 
equipped a locomotive with six different types of 
whistles. It was run over the road on a special train 
and demonstrations were given in 19 different cities. 
Announcements of these demonstrations were made in 
the press and by other means, and ballots were distrib- 
uted and as many collected as possible. Apparently it 
is the intention of the railroad to equip all of its loco- 
motives with the type of whistle meeting with the most 
widespread approval. At one time, before the research 
was completed, 95 per cent of the votes were said to 
favor one particular whistle. 

The press gave considerable attention to this unique 
experiment, and the whistle which was most widely 
favored at the time was characterized by one newspaper 
commentator in these words: “Anyone who has ever 
been awakened at two o'clock in the morning on an 
ocean voyage by the bellow of a fog horn, will recog- 
nize it in a moment." Another whistle was said to be 
"harsh toned and shrill; its merest utterance made you 
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feel as if you would like to go out and fight a police- 
man." Another was likened to a “high shriek of agony 
across a wilderness at nightfall.” Incidentally, these 
comments refer to whistles of the steam type. Three 
other whistles were operated by air. Apparently they 
did not meet with approval. One of them, for instance, 
was likened to a “factory whistle resounding at the 
close of day across the rooftops of a crowded city"; 
another as a "dying calf siren, hardly audible two 
squares away." The tones of another whistle of this 
type "evidently died on the way, as none reported 
having heard it." 

The Florida East Coast is to be commended on this 
effort to provide a whistle which will prove effective in 
service and yet will produce a minimum of irritation. 
The American public, particularly in the vicinity of our 
large cities, is showing a disposition to be exceedingly 
critical of all unnecessary noise. It therefore behooves 
the mechanical departments of our railroads to give 
special attention in the designing of locomotives and 
cars, to insure that every possible step is taken to in- 
sure their operating as quietly as possible. It will be 
better to anticipate a growing antagonism on the part 
of the public toward nuisances of this sort, and take 
constructive measures to improve conditions before 
they reach a point which will result in controversy and 
retaliation on the part of the public. 


Competition in Equipment 
Design a Sign of Progress 


Most of the men in positions of responsibility in the 
mechanical departments of American railroads today 
have not forgotten the statements of some of the en- 
thusiastic proponents of electrification about twenty 
years ago to the effect that the day of the steam loco- 
motive was over and that it would only be a matter 
of time before most of our railroads would be elec- 
trified. What has happened since is a matter of his- 
tory. The steam locomotive is still with us and, in 
spite of the fact that during the past twenty years its 
development has been the most intensive of any similar 
period during the hundred years of its existence, its 
supremacy is now being challenged again. The Diesel 
has entered the picture and even in the comparatively 
short space of five years the progress that has been 
made has caused some to suggest that steam is de- 
cidedly on the defensive. Now, within recent months, 
back comes steam in the form of the turbo-electric, 
such as the Union Pacific proposes to build, and the 
high-pressure rail train, such as the one on the New 
Haven described on page 485 of this issue, to chal- 
lenge the right of the Diesel to monopolize the trans- 
portation scene. 

All of these forms of rail motive power will even- 
tually find only that place in the railroad scene which 
can be earned by proof of their economic value. What 
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is important is that the railroad industry has the vision 
not to dismiss any new form of motive power which 
is offered to them without a thorough trial to disclose 
its possibilities. Out of these trials are developing 
new tools which do not displace the older and time- 
tried implements of the industry, but rather supple- 
ment them. The result is a change in emphasis toward 
specialization and away from standardization, the 
stimulating effects of which are being felt not only 
throughout the railway organization, but also by the 
public. 


Accidents 
Are Costly 


F. H. Williams in his article on Failures of Locomotive 
Parts, elsewhere in this issue, confines his comments to 
the crank pin, and only to that part in the wheel fit or 
immediately adjacent thereto. Researches have shown, 
to his own satisfaction, at least, that the utmost care 
must be given to insure the elimination of even minute 
surface imperfections in the machine finish. Is this 
worthwhile? 

It seems to be the impression that crank pins usually 
fail when the locomotive is starting or stopping, and not 
when it is operating at high speed. Whatever the facts 
may be in this respect, it is a matter of record that crank 
pins do fail when the locomotives are operating at high 
speed. Such an accident on an eastern railway recently 
resulted in damage to the extent of $30,000. 

Mechanical-department officers are seriously con- 
cerned with this problem of the breakage of crank pins. 
Certainly, the direct cost of such accidents to the rail- 
roads today is so great that unusual pains can well be 
taken to avoid them. If Mr. Williams is right in his con- 
tention, then his recommendations should be followed ; 
if he is wrong, the sooner it is determined, the better, in 
order that effective measures may be taken to eliminate 
the weakness. Is he right? Is he wrong? 


NEW BOOKS 


Locomotives. By A. M. Bell. Published by Virtue 
and Company, Ltd., 19-21 Thavies Inn, Holborn Cir- 
cus, London, England. 424 pages, 9 in. by 11 in., 2 
volumes, cloth binding. Price 37s. 6d. 

In these books (second edition) the author takes up the 

subjects of steam locomotive construction, maintenance 

and operation. After this, in a briefer manner, sec- 
tions are included on electric, internal-combustion and 
other forms of motion power. Both volumes are well 
illustrated by line drawings and half-tones. Several 
are on large size, folded sheets and a number are 
printed in colors. The frontispiece—on a sheet 11 in. 
by 19 in.—shows a phantom sectional illustration of the 
"Lord Nelson," a four-cylinder 4-6-0 express locomo- 
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tive of the Southern Railway (Great Britain) on which 
260 parts are numbered and named. 

Volume I is devoted mainly to matters of design and 
construction of detail parts, as indicated by the nine 
chapter headings which are as follows: general descrip- 
tion, boiler, superheating, cylinders and valves, fram- 
ing and wheels, lubrication, tenders, continuous brakes, 
feedwater. In Volume II the subjects are: repairs, 
maintenance, combustion and fuel, running faults and 
failures, shop arrangements, enginemen, special types 
of steam locomotives, internal-combustion and electric 
types, modern types of locomotives. Among the spe- 
cial types illustrated and described are turbine locomo- 
tives, Beyer-Garatt articulated, Franco articulated and 
condensing locomotives. Тһе modern locomotives 
chosen are those on British roads or those built by 
British companies for export. 

While these books do not deal with American loco- 
motives or with shop practices in this country, they yet 
contain much of general information, particularly to 
younger men. An excellent index is given at the end. 


Corrosion RESISTANCE OF METALS AND ALLoys. By 
Robert J. McKay and Robert Worthington. An 
American Chemical Society Monograph published 
by the Reinhold Publishing Corp., 330 West Forty- 
second street, New York. 492 pages, 6 in. by 9 in., 
illustrated. Price, $7. 

The purpose of this work is to summarize the facts on 
corrosion processes and rates. Data from experience 
and test on the action of alloys, under given conditions, 
form the main part of the book. The preliminary part 
attempts to classify and explain the important points 
of the general theory and mechanism of corrosion. 
While the data offer no panacea for corrosion difficul- 
ties, a combination of data from Part II with the gen- 
eral facts of Part I should enable the reader to reason 
for himself on corrosion problems on which direct in- 
formation is not available. The materials which are 
dealt With in Part II are magnesium and its alloys, 
aluminum and its alloys, zinc and zinc coatings, cad- 
mium plate, tin and tin plate, lead, iron and steel, 
silicon-iron, molybdenum and chromium plate, nickel 
and nickel-iron and nickel-copper alloys, copper and 
high-copper alloys. 


DICTIONARY OF MECHANICAL ENGINEERING TERMS. 
By J. G. Horner, A. M. I. M. E., and E. H. Sprague, 
formerly M. I. M. E. and A. M. Inst. C. Е. Pub- 
lished by the Technical Press, Ltd., 5 Ave Maria 
Lande, Ludgate Hill, E. C. 4, London. Price, 12 s. 6p. 

The Appendix to this sixth edition of the (British) 
Dictionary of Mechanical Engineering Terms, com- 
prising approximately eight thousand definitions oí 
terms used in the theory and practice of mechanical 
engineering, has been enlarged to include several hun- 
dred additions relating to the advances in engineering 
practice. Only terms of universal, or of moderately 
wide application are defined. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


One Satisfied Subscriber 


May I say that I owe your magazine a lot in getting my pro- 
motion. After subscribing to and reading it for several months I 
had occasion to talk with the road foreman of engines. I was 
then a valve setter in the roundhouse and our discussion revolved 
about engine repairs. I had read a number of good articles in 
the magazine that gave me some constructive ideas and these 
were passed on to the road foreman, with the result that I was 
promoted. I have since found the Railway Mechanical Engineer 
helpful, in that it keeps me abreast of the times. I am not 
much of a hand at reading magazines, but I can't wait until your 
next issue gets to me, and I literally "eat it up." 


Poor Salesmanship 


Some time ago I received a form letter suggesting that I 
"wake up" and discover for myself, as so many other progres- 
sive industrialists had already done, that their machine would 
cut down costs at least 50 per cent, and that the entire cost of 
the machine might be recouped in a year, since it was so much 
more efficient than the one we were using. My reply to this 
was: "If your advertising department was as wide-awake as your 
sales department you would know that several years ago we in- 
stalled one of your machines, purchased through reading a very 
intelligently written description of it in the advertising pages 
of a well known technical magazine. But, if this advertisement 
had made the absurd claims found in your circular, we doubt 
very much if it would have interested us at all. Your machine is 
giving very satisfactory results and is all your salesman claimed, 
but it would take several years to pay for it with the savings 
made. You should know this particular machine could not pos- 


sibly be used but a small proportion of the time in a shop of 
our size; in fact, it is not used more than 25 per cent of the 
When it is in use it is possible to perform the work about 


time. 
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10 per cent faster than the machine it displaced, and it only 
displaced the old one because of its having been in service 28 
years. We are satisfied with it and possibly were 'awake' be- 
fore the writer of the circular was employed to write it." 


А *Budding" Foreman 


Some of the younger men in our shops feel that the older 
supervisors should retire at 65 years of age in order to give 
them a fair chance. One who appeared to be feeling the worst 
over it-—who claimed to have given the matter of adequate super- 
vision much study, and had taken a part course on the subject 
and felt his time wasted if he never got an opportunity to 
demonstrate his ability—was recently given a two weeks' trial, 
when one of the foremen was on a vacation. Meeting him one 
day, the superintendent of shops asked him how everything was 
going along. 

“Fine, sir; very fine, indeed.” 

*Well, I'm glad to hear that Joe. But do you know that some 
months ago it was decided to discontinue using a file on our 
lathe work; that a better job would be made with a tool, if 
proper care and skill were used?" 

“Yes, sir, I do," the young man replied. "Old Bill, my fore- 
man, discussed that with me at the time and I quite agreed 
with him. And in one of my lesson papers, it x 

*Never mind the lessons just now, Joe. I passed by the man 
on the crank pin lathe over there about 10 minutes ago and he 
sure was busy with his file. You can see from here he is still 
filing." 

“Well, I didn't happen to notice it, but I'll go over and tell 
him about it." 

I later learned that this is in part what was said by Joe: 
“Say, you big So-and-So, the Old Man has been watching you 
filing that wheel fit for several minutes. You know as well as 
I do that filing is out. He's just bugs on that subject. Keep 
your eyes open when he's around. I just got hell over it." 

I later called Joe in and had a heart-to-heart talk with him. 
He admitted it. But I wonder if any reader, a budding fore- 
man especially, would care to say what he thinks was said to 
Joe, or will anyone say just what he thinks Joe should have been 
told. 


A Critical Moment 


Noon-hour recreation in the wheel 
shop of the New Haven at Read- 
ville, Conn. 


Photo by H. C. Wilcox 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Several different types of crane hooks used in applying locomotive parts at the C. B. & Q. shops, Denver, Colo. 


Material Handling Devices 
At Denver Shops 


One of the notable features of the large locomotive shops 
of the Chicago, Burlington & Quincy at Denver, Colo., 
is the unusual number of special devices developed in 
the course of the past few years to save time and labor 
in handling locomotive parts in the erecting shop. Sev- 
eral of these devices, resting on the shop floor, are shown 
in one of the illustrations. 

For example, the spring lifter A can be suspended 
from the crane hook and used by one man in applying 
or removing driver and trailer springs. The device con- 
sists essentially of a hook made of 2% in. round steel, 
bent at two places to 45 deg. and 90 deg. angles, respec- 
tively, and having a pair of jaws welded to one end to 
engage the spring. These jaws are spaced 15 in. apart 
and it is approximately 54 in. from the jaws to the link 
in the other end, which engages the crane hook. The 
right-angle bend in this lifter is stiffened by welding to 
it a triangular plate made of 3$-in. steel, 15 in. long 
on each leg of the triangle. 

At B in the illustration is shown a similar but smaller 
crane hook made of 2-in. round stock with a link in one 
end and the other slightly flattened and provided with a 
drilled hole to engage a bolt in the back valve chamber 
head and be used when applying or removing this some- 
what awkward-shaped locomotive part. 

The usual type of air reservoir lifting device is shown 
at C in the illustration, being 15% ft. long, lifting arms 
spread 32 in. apart, and made of 3-in and 2-in. stock. 
This device is spring-supported from the shop crane to 
avoid possible damage to reservoir bracket studs or 
breakage of the hook, due to over-travel of the shop 
crane in lifting. Devices of the same general character, 
used in lifting 11-in. and 87Z-in. air pumps are shown 
at D and E in the illustration, being made of 4-in. by 
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34-in. steel, and having lifting arms arranged for con- 
venient attachment to the pumps. 

The device shown at F in the illustration is a strongly- 
made and rigidly-braced hook for use in applying cross- 
head and guide assemblies. This device is made of 4- 
in. by l-in. stock, 8 ft. long from the link to the lifting 
arms which are spaced 32 in. apart and provided with 
round holes in the ends for secure attachment to the 
crosshead and guide assemblies. 

A special hook for use in applying Elesco feedwater 
pumps is shown at G in the illustration, being made of 
4-in. by l-in. flat stock. Incidentally, the back ground 
of this picture shows a washout-hole reaming device, very 
effectively used for reaming and tapping out washout and 
arch tube plug holes. The device is driven by a revers- 
ible pneumatic motor arranged to drive the drill or tap 
socket through an adjustable power shaft 10 ft. long and 
equipped with a 1-to-20 worm-gear drive on the lower 
end. 

A very satisfactory binder-lifting device, mounted on 
two wheels and provided with a 12-ft. handle to give 
the necessary leverage, is shown in a separate illustration. 
This device is made in general of 34-in. stock 2 in. and 
3 in. wide, the special binder clamps being supported by 
chain links from a hook which is about 45 in. from the 
floor. The upper triangular bars of this device are pro- 
vided with holes spaced so as to make the lifting hook 
adjustable for height to meet the requirements of various 
classes of locomotives. By the use of this lifting device, 
a heavy locomotive binder may be taken from the floor 
and placed in position on the pedestal jaws ready for 
application of binder bolt nuts by one man. 

Still another device used in applying stokers, super- 
heater headers, etc., is shown in another illustration. 
This device consists of an A-frame, each leg of which 
is made of two 9-in. channels bolted together and having 
the outer ends of the lower channels spread and equipped 
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A-frame which greatly facilitates removing or applying stokers, 
superheater headers, etc. 


A convenient device for applying binders 


with a 34-in. steel plate 14 in. by 29 in. to which the 
superheater header can be bolted. The bottom channels 
are 16 ft. long and the angular channels, to the upper 
end of which the crane hook is attached, are 14 ft. long. 
The steel cross plate of the A-frame is made of 14-іп. 
stock 17 in. wide and the angle at the junction of the 9- 
in. channels is approximately 35 deg. The steel plate 
to which the crane U-bolt is attached is provided with 
a series of holes drilled 275 in. apart so that the point 
of attachment to the shop crane may be varied, depend- 
ent upon the weight being lifted. 

This and numerous other lifting devices used at the 
Burlington shops are designed not only to permit apply- 
ing and removing locomotive parts with a minimum ex- 
penditure of time and labor, but also to make sure that 
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this work is done with maximum safety. There is al- 
ways more or less potential danger when applying or re- 
moving heavy locomotive parts, but the use of properly 
designed lifting devices, such as those illustrated, re- 
moves most of the. physical labor otherwise necessary, 
prevents the possibility of strained backs and limbs, and 
avoids the necessity of shop men getting into relatively 
dangerous positions. 


Gage for Setting Tires 
On Wheel Centers 


Locomotive tires that have been set on the wheel centers 
by a slip-shod method usually cause delay and waste of 
material when the wheels are placed in the wheel-lathe 
for truing the tires. If the tires are cocked the forming 
tool will not cut a true flange; therefore, the wheel must 
be returned to the floor and the tires reheated and ad- 
justed on the centers. 

'To overcome this delay the gage shown in the drawing 
was made and is used to set each tire square with the 
journals and axle center line. If the gage is used with 
reasonable care, the tire will run true when placed in 
the wheel-lathe, also the tires will gage equal distances 
between flanges. 

The construction is simple. The dimensions shown 
are all that are necessary to build the gage for all size 
locomotive tires. 

'There are three adjustments, 4 at the hub liner, B 
at the tire and C for the height. The distance between 
the hub liners is measured with a slip tram and this 
distance is subtracted from the back-to-back distance 
between the tires, that is 5334 in. ог 5314 in. Should 
this distance show that the tires must be set % in. 
wider than the hub liner faces, adjust the pointer A 
to center of hub liner and adjust the screw B until it is 
Ив in. longer than A, then adjust the height of B by 
the set screw С. While the tire is hot and with the angle 
iron base on the journal, slide the jig until the pointer 4 
is touching the hub liner and adjust the tire to touch 
the pointer B. When the opposite tire is applied, use a 
533¢-in. or 5314-іп. tram between the tires, checking 
four or more different points around the tires. 

'This method will set the tires square with each other 
as well as with the axle centers, thus eliminating any 
further trouble to the wheel lathe operator. 
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Details of gage used for locating tires on the wheel centers 
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the train lacked eight feet of stopping soon enough 


Trains Can't Make Time 


STANDING STILL 
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A new time-card was out on the S. P. & W.—a time- 
card with schedules faster than most any one had 
dreamed possible a few years back. Everything was 
speeded up. The Limited, already considered pretty 
fast, had six hours lopped off the time between Chicago 
and the Pacific coast. Freight trains showed a scheduled 
time that was the boast of crack passenger trains not 


long ago. Division superintendents that had been in on 
the new schedules wondered if it would be possible to 
make the time. It looked less possible when seen in the 
obdurate figures of the time-card than when being dis- 
cussed. 

Superintendents had agreed that with all conditions 
favorable the time could be made over their respective 
divisions when the time-card was being considered. 
Some of them may have had their fingers crossed and a 
prayer in their hearts that they would never have to 
demonstrate the fact when they concurred with the 
general manager that such speeds were entirely possi- 
ble. Then, too, the power of suggestion goes a long 
ways, particularly when it's the general manager doing 
the suggesting and he intimates that any who fail to 
agree with his suggestion might be given the opportunity 
to look for more amenable superiors. 

At any rate, all of the superintendents agreed that the 
Schedules indicated were entirely possible. Some of 
them voiced mild protests that became weaker under the 
glare of the g.m. Now that the schedules were an es- 
tablished fact and the general manager miles away, 
many of them wished they had protested more violently. 
If they had it to do over, they would, they told them- 
selves. Besides, it wouldn't be any worse to get demoted 
for failing to agree than for failing to run trains on im- 
possible schedules. 

Trainmasters, when they received the new time-card, 
looked it over and scratched their heads. Most of them 
reached for a pencil and pad of clip and began to try to 
figure how minutes could be clipped off the time re- 
quired to get trains through terminals. The less opti- 
mistic ones thought of how it would be back on their old 
jobs that they had before being promoted. 

Master mechanics shook their heads and asked for the 
last engine failure report, not that any of them needed 
fhe report to tell just how many engine failures had 
occurred on his division the past thirty days. If ther 
were too many to remember he had already made ar- 
rangements to move to a less responsible position. Ones 
that had a bad record of engine failures wanted to figure 
how many more would be too many. Ones that had a 
record showing few failures or none wanted to see how 
the record would look with a flock added on. All of 
them figured that at the best engine failures would be 
more numerous and the assumption was reasonable. In- 
creased speed meant increased wear on moving parts 
and more friction to cause hot pins and hot boxes. 

The Plains Division received the hardest jolt of all 
with the new time-card. Train speeds already fast were 
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stepped up so high that it seemed throttle quadrants 
would have to be lengthened if the trains made the time. 

T. E. McGinnis, superintendent of the Plains Division, 
voiced a protest when the schedules were suggested. 

"But, Mr. McGinnis, your division is almost as level 
as a floor and straight as a string. The road bed is 
as good as can be found and with that new heavy steel 
—of course, if you think we are too out of date—." 

McGinnis knew that the g.m.'s “we” wasn't intended 
to be plural at all. The superintendent caught the drift 
and said no more. 

The schedule went into effect Sunday at 12:01 a.m. 
and the trouble started. 

Seventy-one and 72's "on time" performance record 
looked like a tank-town college football score against 
S.M.U. At first the super received letters merely sug- 
gesting that it was very important for the Red Ball 
freights to run on time. Evidently the locomotives had 
never heard of Coue, or whoever the Frenchman was 
that expounded the theory of “every day in every way, 
I’m getting better and better,” for "on time" perform- 
ance didn't improve. The superintendent called a meet- 
ing of the trainmaster, master mechanic, and road fore- 
man of engines. 

"Gentlemen," the superintendent drummed nervously 
on his desk with a pencil, "you all know that our 'on 
time’ performance has been er—ah—deplorable.” 

H. H. Carter, the master mechanic, nodded approv- 
ingly. Deplorable was the word he would have used, 
and did, at every opportunity. 

“The performance is deplorable. There's something 
wrong. What we want to do is find the trouble and 
correct it." The superintendent glanced questioningly 
at the three men seated across the table from him. 

"Well, we're doing our best getting the trains through 
the terminal,” Wally Robinson, the trainmaster, said, 
“and making pretty good time at it, too," he added, which 
shifted the responsibility. 

"How are your locomotives?" McGinnis looked at 
Carter. 

"Our power is in pretty good shape. In good shape. 
I'd say. Our record of engine failures—only two last 
month—speaks for itself." "The master mechanic spoke 
very emphatically. 

Bob Lane, the road foreman of engines, squirmed un- 
easily. Everything else was going good, which left it 
up to him. He didn't wait to be questioned. “Well, n 
looks to me like a case of too much trains to make the 
time. You know, there’s seldom less than ninety cars 
on 71 or 72 and the time is pretty fast.” 

“Yes, the time is pretty fast, but so are the locomo- 
tives, and they’re not pulling more than their tonnage,” 
McGinnis interrupted. “I want you to ride the engines, 
and you, too, Carter, and find out why they’re not get- 
ting over the road. And you, too, Robinson, ride the 
trains, particularly 71 and 72. I’m going to ride them, 
too. Other divisions are making the time and there’s 
no reason why we can’t.” The super glared as though 
he dared either of them to deny it. 

After a little further discussion the meeting adjourned 
with nothing more definite determined than that each 
official and department was doing the best job of rail- 
roading possible and the trains were not consistently 
making the time. 

The trainmaster rode the trains; the master mechanic 
and road foreman rode the locomotives. Nothing hap- 
pened except the officials got behind with their sleep. 


Т wen business took a seasonal slump and trains were 
lighter. Seventy-one and 72, instead of being 90 to 100 
cars or more, were cut to 60 and 70 cars and made the 


503 


time. Twenty-eight hundred class locomotives made the 
run with less effort than the 5000’s had made it with the 
heavier trains, which didn’t check according to their re- 
spective ratings. 

“It’s them 500 engines," the trainmaster said. “They’re 
not what they're cracked up to be!’ ; 

"Like hell it is! the master mechanic snapped. 
""They're good engines; if they weren't, they wouldn't 
stand the beating they get pulling sixteen coaches on the 
Limited, half of them Pullmans, air-conditioned, too." 

"Well, it's quite evident there's something wrong," 
the superintendent cut in. “The 2800’s are making the 
time with their rated tonnage and the 5000's didn't do 
it. Perhaps there's something in what Robinson says. 
Maybe the locomotives in passenger service are in better 
condition than the ones used on freights." 

Carter made a rumbling sound in his throat when 
he swallowed the retort that was on the tip of his tongue. 
“Well, I'm going to find out what the trouble is when 
business picks up—and it won't be the locomotives, 
either !" 

The opportunity came sooner than expected. Two 
weeks later there was an unexpected demand for grain 
cars in Kansas. The current wheat crop was light, due 
to drought conditions, and no one looked for a heavy 
wheat movement. A sudden upturn of the market 
brought a rush of wheat out of storage and elevator 
operators were yelling for cars, and they wanted them 
right now. 

Seventy-two, that usually carried nothing but hot-shot 
merchandise and perishables, was filled with empties. 

Carter was at his desk frowning at the amount of 
overtime worked in the Plainville roundhouse the 
previous month, when the phone rang. 

“Yes, this is Carter," the master mechanic snapped. 
“Oh, yes, Mr. McGinnis." 

“Train 72 lost an hour and forty minutes yesterday,” 
the super said, "with a 5000 pulling it." 

"How many cars?" 

"Hundred and two—sixty-five empties,’ McGinnis 
told him. 

“РИ ride 72 this afternoon," Carter replied. 

“Let me know how you make out,” the superintendent 
replied. 

Seventy-two was due to leave Plainville at 2:45. Ac- 
cording to the lineup, it would get in about 2:10 with 
48 loads with a 2800 pulling it. Fifty-five empties were 
to be added to fill at Plainville. 

Carter went to the roundhouse before noon to see 
what engine was being used on 72 and what condition 
it was in. 

“Figuring on using the 5084,” Evans, the roundhouse 
foreman, told him. 

“Why not use the 5091? Ain’t she a better engine?” 
Carter asked. 

“Yes, but I figured to use her on the Limited.” Evans 
bit off a hunk of “horseshoe.” “The 5091 is a good 
engine.” 

“Use her on 72.” 

Evans turned his quid of “horseshoe” with his tongue. 
“O.K.,” he said. 

The master mechanic looked over the 5091 like a 
government inspector with a grudge against the round- 
house foreman. He even looked at the tank box packing 
and crawled underneath the engine. He found a screen 
that didn’t fit the journal to suit him and had it replaced. 

At 2:45, Shorty Hawkins, the engineer gave two in- 
quiring toots of the whistle. The car inspector waved 
his hat—O.K. The conductor standing by the engine 
said, '"High-ball," and started walking back towards the 
caboose. The hoghead shoved the air reverse lever all 
the way ahead and opened the throttle. With the booster 
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helping, the train started almost as smoothly as a switch 
engine with the President’s business car. The head 
brakeman waiting at the switch let them out on the main 
line. He caught the engine and climbed aboard. The 
rear brakeman would close the switch. 

Gradually the train picked up speed, Shorty Hawkins 
working a light throttle. When all but about ten cars 
were on the main line, the engineer closed the throttle 
and let the train drift. The brakeman dropped off the 
front steps of the caboose to close the switch. The in- 
stant the caboose was in the clear, the shack swung on 
the switch lever. 

“What do you say? 
asked the fireman. 

“Seems to be having trouble closing the switch," the 
tallow pot replied over his shoulder. "He's giving а 
stop signal." 

The engineer looked at the ground. The train was 
rolling faster than he thought. With the train a few 
car lengths ahead of him, the brakeman would have 
a hard time catching it. The hoghead applied the air 
lightly, just enough to drag the brake shoes on the roll- 
ing wheels. | 

In the meantime, Carter was leaning anxiously out 
the gangway, craning his neck to watch the brakeman. 
"You'll have to slow down more or he'll never make it," 
the master mechanic said. "He's got it—he’s running 
after the caboose—nope—he’s give up.” 

The engineer again applied the air, making a reduction 
of about ten pounds. 

The rear brakeman waved his cap with one hand and 
caught the grab iron with the other. 

Hawkins widened on the throttle a couple of notches. 
There was a slight jerk as the slack ran out on the head 
end cars; still the train got slower. He opened the 
throttle wider. The drivers spun. He closed the throt- 
tle and opened the sander valve. Again he opened the 
throttle and cut in the booster. The train continued to 
lose speed. 

“What’s the trouble?” Carter asked anxiously. 

“Damned brakes dragging. Must be some bad leaks 
in the train line.” Hawkins closed the throttle and the 
train stopped almost immediately. 

"Won't she pull it?" Carter asked. 

“Yeah, she'll pull the ones ahead of where the brakes 
are sticking and take a draw-bar with 'em if I give her 
the gun," Hawkins replied as he “hossed” her over in 
reverse to take slack again. 

He waited a minute and tried again. The train started 
reluctantly, dragging hard for two or three minutes. 

Carter looked at his watch. “Five minutes or more 
lost getting out of town on account of a brakeman being 
slow." The master mechanic made a notation in his 
little black book. 

" Account of brakes being slow, you mean," the en- 
gineer yelled as he pulled the reverse lever a couple of 
notches nearer center. The master mechanic scratched 
his head, then made another notation in the little black 
book. 

Gradually the speed increased. The exhausts from the 
locomotive became a staccato bark as the hoghead hooked 
her up that blended in a roar as the speed increased. The 
master mechanic Iooked over at the hoghead and grinned. 
They were rolling along. 

By the time 72 reached the caution signal for the Santa 
Fe crossing at Guys, thirty-eight miles out of Plainville, 
the train had made up the lost time. The engineer closed 
the throttle and allowed the train to slow down to about 
thirty miles an hour. He leaned out of the cab and 
peered ahead for the crossing block signal. It indicated 
stop. 

Hawkins applied the independent engine brakes grad- 


Is he ready to go?" Hawkins 
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ually to let the slack run in and he prepared to stop 
unless the signal cleared in time. He waited as long as 
he dared and applied the brakes. “Clear ahead!” Carter 
yelled as the signal changed. 

But it was too late to keep from having to stop the 
train. The engineer slid to the ground and started look- 
ing around the engine. The master mechanic followed. 

"Let's get going,” Carter insisted. “Were losing 
time." 

“Well lose more than that if we tried to start before 
the brakes are released." 

The fireman stayed in the cab. The head brakeman 
dropped off before the wheels stopped rolling and started 
walking back towards the rear of the train. When 
about ten cars back, Carter saw him bleed the air off 
acar. The rear brakeman was coming towards the head 
end. 

Carter fidgeted nervously while Hawkins puttered 
around the engine. After what seemed an hour to the 
master mechanic, the engineer climbed aboard and gave 
two long toots from the whistle. The rear brakeman 
finished bleeding the air from a car and waved a high- 
ball. 

When the train reached Marlowe, twelve miles away, 
it was twenty-two minutes off on schedule time. That 
threw them on short time for a wait order and they ran 
into a red board at Middleton. The order at Middleton 
gave them more time on the wait order but cost another 
five minutes slowing down to pick up the order. 

Carter made some more notes in his little black book. 

Seventy-two had lost thirty minutes when they stopped 
for water at Beaver. The engineer made a nice stop and 
very little time was lost at the tank. 

“How about making up a little time between here and 
Sanford?” Carter inquired at Beaver. 

The engineer squirted a little oil on the right guide. 
"Can't do it. We'll be lucky if we don’t lose more time." 

The hoghead was right. They did lose more time. 
At Monroe, a city ordinance prohibits speeds of more 
than 20 miles per hour. The city Dads got sore when 
the Limited quit stopping there and passed the ordinance 
to get even. It doesn’t hurt a light train so badly, but 
72 lost at least another nickel’s worth of time before it 
was again up to speed. 

Hawkins had them rolling good about five miles out 
of Sanford, when he sighted a herd of cattle grazing on 
the volunteer wheat along the track. Orders are very 
definite: Do not kill any cattle when it can possibly be 
prevented. Hawkins didn’t kill any cattle, but he did 
kill some very valuable time. A thick-necked Hereford 
bull defied the tooting whistle and hissing cylinder cocks 
by standing in the center of the track until the front 
coupler of the locomotive was almost touching the stubby 
horns of the white-face. 

Again there was a wait for the brakes to release while 
Pag walked miles in the narrow confines of the engine 

eck. 

The train was almost in to Sanford and almost an 
hour tardy on schedule time in spite of the fact that 
5091 was performing nobly under the expert hand of 
Shorty Hawkins. He had her ears pulled back and was 
rolling along when he sighted a section laborer slowly 
waving his arms. The engineer closed the throttle and 
applied the independent air. When the slack was in, he 
made a service application. 

As the train approached the section laborer he began to 
wave his arms faster until he looked like he was giving 
a pantomime of a Dutch windmill in a high wind. 

Hawkins wiped the clock and opened the sanders, but 
the train lacked eight feet of stopping soon enough. The 
left front driver just barely eased to the ground where a 
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rail was out. In the distance the rest of the gang of 
track laborers could be seen coming lickety-split with a 
rail to replace the one taken out. The one left behind to 
flag figured he had walked far enough. 

“Why didn’t you big-hole her?” Carter asked the en- 
gineer. 

"Big-hole her?" Hawkins asked. 

"Yes, make an emergency application," Carter said. 

"] would if I'd known part ot the track was gone, but 
after I made a service application it was too late then. 
You can't make an emergency application following a 
service application," the hoghead said, “—not with 
K-type triples." 

Out came the little black book and Carter made an- 
other notation. 

Seventy-two reached Sanford two hours late. That 
was the end of the engineer's run. The master mechan- 
ic had enough. He decided to let the next engineer take 
the 5091 without him. They walked over to the station 
together. 

"What are you going to charge the delay to?" Car- 
ter asked. 

"Time lost stopping," Hawkins replied, "and getting 
on the ground," he added. 

"Couldn't getting on the ground have been prevent- 
ed?" Carter asked. 

"Yeah, if the snipe had flagged us sooner or if we 
had new type brakes so I could have big-holed her after 
making a service shot." 

Carter made another note in his book. 


IN xr day back in Plainville, Carter went to his office 
early. He barely stopped at his desk along enough to 
glance over his mail. He laid it all aside to be answered 
later except a traingram from the superintendent want- 
ing to know about the delay on 72 the day before. 

'The master mechanic stuck the traingram in his pocket 
and went to some shelves in one corner of the office and 
began digging through a pile of magazines, books, and 
pamphlets. Most of them he laid aside; an occasional 
one he laid on the desk. When he had finished he had 
a dozen or more on the desk. Over two hours he spent 
looking through these and making notes. 

About 10 o'clock, the phone rang. "Superintendent 
wants to talk to you," the clerk said. 

""Tell him I'll be right over." Carter gathered up his 
notes and started. 

“Well, it looks like Robinson was right about the 
5000's not being able to make the time," McGinnis said 
in an 'I told you so' manner. 

Carter’s face reddened. “It’s not the engines. 
the air brakes." : 

“The brakes! Why don’t you fix them?” 

“Т don’t mean on the locomotive. On the cars— 
they’re out of date.” 

"They'll stop the trains, won't they? Besides, we 
don't want to stop 'em, we want to run 'em." McGinnis 
smiled drily. 

“Т set out to find out why our long trains don't make 
the time, and I believe I know," Carter persisted. “It’s 
not the power, it's the brakes." 

“But—” McGinnis interrupted. 

“Just a minute, please, Mr. McGinnis. Wait until I 
finish.” Carter piled a stack of papers on the desk topped 
with the little black book. “The type ‘K’ air brake 
equipment was a blamed good brake twenty-five years 
ago. If it hadn’t been for it, railroads wouldn’t have 
attained the speeds they have. It’s still a good brake for 
short trains, but railroad operation of today demands 
long freight trains at high speed.” 

"I suppose you're going to suggest equipping all our 
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freight cars with ‘AB’ equipment. If you are, it’s out of 
the question.” 

“No, I'm not going to suggest anything, but I'm going 
to give you the facts as I see them and let you make 
whatever recommendations you choose." Then Carter 
started in. 

He told of the delays occasioned on the previous trip 
and how for the most part “AB” equipment would have 
prevented most of them, the derailment that might have 
been a serious wreck and cost enough to pay for equip- 
ping many cars with the improved brake. 

"But they cost money—they're expensive to install," 
the superintendent said a little weakly when Carter had 
finished explaining. 


Brass Casting Rack 
And Chip Skids 


An unusually neat arrangement, developed at the Den- 
ver, Colo., shops of the Chicago, Burlington & Quincy 
for the storage of brass castings, both before and after 
being made into rod bushings, is shown in the illus- 
tration. It consists of a special 8-section steel rack, 20 
ft. long by 36 in. wide by 33 in. high, made of a heavy 
steel base plate and a %-in. steel top plate, separated 
by 33-in. boiler tube spacer nipples, through which one- 
in. bolts are applied to hold the plates together. Ade- 
quate provision is made for the heavier castings in the 
lower spaces and for those which are lighter and more 
readily handled on top of the rack. A 24-in. Bullard 
vertical turret lathe, used in the quick and accurate 
machining of these bushings, is shown in the background. 
Advantages of this rack include the possibility of segre- 
gating locomotive bushings by number, increased acces- 


COMMON 
BORINGS 
ONLY 


“That’s true. ‘AB’ equipment costs something, but 
it’s not money wasted, it’s invested. If I’m right in my 
opinion, and its partly based on experiences of ones in 
шш to know, the AB brakes, in addition to al- 
owing better running time would save enough to pay 
for themselves in a few years. “Look these over when 
you have time." Carter pushed the stack of papers and 
books toward the superintendent. 

“Well, at least, you’ve given me something to think 
about and something to tell the general manager when 1 
go in to the office next week to explain why we can't 
make the time on the Plains Division.” McGinnis 
smiled wryly and reached for a letter. 

Carter took the hint and left. 


sibility of these parts and assistance in keeping the floor 
orderly and clean. The Bullard turret lathe is used to 
meet the entire requirement of the shop for machining 
brass bushings of this type as well as miscellaneous other 
work. 

In connection with this subject of machining brass 
castings, a special effort is made to handle brass scrap 
in such a way that a minimum of labor will be involved 
and a maximum return from the scrap realized. For ex- 
ample, three paper-lined lift-truck skids are assigned for 
the reception of different grades of brass chips. Аз 
shown in the illustration, the skid at the left is used for 
common brass borings; brass chips having a high lead 
content are stored in the center skid; and more or less 
unavoidable mixtures of brass and steel chips are stored 
in the skid at the right. In the latter case, an easy 
method of separation is to empty the chips on a smooth 
cement walk outside of the shop under the traveling 
crane where a heavy electro-magnet can be used to 


Special paper-lined skids used in the segregation of various classes of scrap brass chips 
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Brass bushing storage rack at Denver Shops—Bullard vertical turret lathe in the background 


separate the steel chips and permit the remaining scrap 
brass to be returned to the skid or scrap platform and 
sold for a substantially higher rate than would be pos- 
sible if it contained steel chips. 


Yoke-Operated 
Collapsible Tap 


A yoke-operated collapsible tap for use on automatic 
screw machines has been developed recently by the 
Landis Machine Company, Waynesboro, Pa. This tap, 
a modification of the Landis LT collapsible tap, is fitted 
with two flanges against which a forked yoke attached 
to the machine operates for expanding and collapsing 
the chasers. The chasers are collapsed by having a yoke 
contact the face of the flange near the front or chaser 
end of the tap upon completion of the desired thread 
length. The chasers are reset to tapping position by 
having the second yoke contact the flange near the shank 
upon the return travel of the machine spindle. 

The detachable head, as used on Landis collapsible 
taps, whereby several sizes of heads can be applied to 
the same body, is used with this tap. The tap can be 
furnished in all sizes ranging from 13$ to 12 in., and 
can be used either as a stationary or rotary tap. 


The Landis yoke-operated collapsible tap for use on automatic screw 
machines 
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Heavy Duty 


Steamfitters Vise 


The Athol Machine & Foundry Company, Athol, Mass., 
has recently developed a pipe vise especially adapted to 
meet the requirements of heavy-duty pipe fitting in rail- 
road shops. This model, developed in consultation with 
engineers of a large Eastern firm of piping contractors. 
The base and jaws are extra-heavy semi-steel castings, 
correctly proportioned to withstand the strains of steam- 


Athol steamfitters’ vise especially designed for heavy pipe work 


fitters work. Note that the front jaw is fixed, and 
the back jaw moves, a feature that allows long pieces of 
pipe to rest upon the bench. There is no need for 
blocking or special supports as is the case when a mov- 
able front jaw brings the pipe out beyond the edge of 
the bench. 

Large deeply-checked tool-steel flat-jaw facings, with 
straight section for ordinary work, are provided. The 
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special pipe-grip sections have correctly shaped double- 
radius curves. Pipe of any size up to 6 in. is firmly 
held, as the shape of the jaw facing assures contact 
at several points, instead of at only one point on the 
pipe as with ordinary facings. 

The exclusive Athol buttress thread screw is used 
in this new vise, and the screw is equipped with a re- 
movable nut. The buttress thread gives a full 50 per 
cent greater strength than a square thread of the same 
pitch. It is heaviest at the root, with its extra metal 
and extra strength just at the point where the strain 
is greatest. The Athol No. 1115 pipe vise handles pipe 
from % in. to 6 in., has jaws 5 in. wide, weighs 137 
Ib. and is available in the stationary-base type only. 


Two Boiler Shop 
Tools 


Two devices which assist greatly in connection with 
boiler work at the Denver, Colo., shops of the Chicago, 
Burlington & Quincy are shown in the illustrations. The 
first is a power attachment for cutting off and rolling 
flues in the front end. This device consists of a revers- 
ible air motor with power attachment and worm-gear 
drive to a 6-ft. cutter bar, this bar being mounted on a 
3-in. horizontal steel tube suitably supported by brackets 
bolted to the boiler front ring. A gear box makes two 
speeds available for use, dependent upon whether large 
flues or small tubes are being cut. Reference to the il- 
lustration shows that the cutter bar is capable of swing- 
ing vertically or sliding horizontally on the 3-in. hori- 
zontal tube. The machine may thus be used for cutting 
an entire set of flues without resetting the supporting bar 
and brackets, as required with most other types of flue 
cutting machines. 

The cutter bar has a telescoping bar and universal 
Socket arrangement to accommodate various lengths, de- 


Easily handled device for counterboring rivet holes in flue sheets 


pendent upon the angle of cutter bar adjustment neces- 
sary for any particular tube or flue. Only one knuckle 
joint is necessary with this arrangement, and in view 
of the rigidity of the drive, very satisfactory work is 
performed and a longer life assured for the cutters. The 
safety factor is also important, as the machine is strongly 
made and designed so as to present little opportunity for 
personal injuries. The rubber hose connection to the 
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Efficient power attachment for cutting off and rolling boiler 
tubes and flues 


air motor and conveniently accessible control levers re- 
quired for one-man operation are shown in the illustra- 
tion. 

The device shown in the second illustration is an 
unusually compact and effective arrangement for counter- 
sinking the rivet holes in flue sheets. This consists of 
a steel frame to which is attached an angle motor for 
operating the countersink and a small cylinder and air- 
operated plunger which backs up the countersink and 
provides the necessary feed. A convenient handle is 
welded to the frame for greater ease in adjustment of the 
device and the air line to the cylinder is installed and 
connected so that when air is applied to operate the motor, 
pressure in the cylinder pulls the countersink into the 
rivet hole. The overall length of this device is approxi- 
mately 24 in. The cylinder has a 4-in. bore and 3%4-in. 
stroke. The air line is made of %-in. steel pipe and the 
air pressure used is that of the shop line, or about 100 
Ib. per sq. in. 


The use of a graduated scale on a steam hammer in conjunction with 
an adjustable pointer which may be set at zero avoids the 
necessity of calipering stock while being forged 
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With the 
Car Foremen and Inspectors 


The paint shop showing the well-distributed daylight and the unit heaters mounted overhead 


A self-propelled painting dolly which can be steered 
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Beech Grove 
Paint Shop 


The passenger-car paint shop of the New York Central 
System at Beech Grove, Ind., was rebuilt in 1930, mod- 
ern heating, lighting and spray-painting equipment be- 
ing installed. Additional improvements have been made 
from time to time and the painting operations revised 
until this shop is now one of the best equipped passenger- 
car paint shops on the system. 

The main building is 444 ft. long by 184 ft. wide, and 
houses 20 tracks, spaced on 20-ít. centers and made 
long enough to accommodate two cars per track. An 
80-ft. by 97-ft. room is partitioned off on the west side 
of the shop at the north end and provided with forced 
ventilation and canopy exhaust hoods over Tracks 1 to 
4, inclusive, which are used in all point-spraying opera- 
tions on car exteriors and interiors. Tracks 5 to 17 are 
used in preparing cars for the spray room and trimming. 
Tracks 18 and 19 are scrub tracks and Track 20 is used 
mostly for special storage purposes. 

Adjacent to the car-spraying room is an 82-ft. by 
80-ft. room on the east side of the shop at the north 
end, used in the spraying of all parts of the passenger- 
car trim, furniture, etc., as well as certain roadway ma- 
terials. The glass room, paint storage and mixing room, 
office, etc., are located in a 24-ft. by 124-ft. lean-to 
against the side of the main shop building adjoining the 
varnishing room. А similar lean-to on the east side at 
the south end of the building provides space for lockers, 
toilets, the electrical foreman's office and the battery- 
charging room. The south end of the main shop build- 
ing is partitioned off for a distance of approximately 38 
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The large switches on the right are for canopy exhaust fans and those 
on the left for curtain fans—Switchboards are kept locked and can 


One of the spray booths in the varnish room 


ft. to provide for a battery-washing room and an elec- 
trical workshop. The roof of the paint shop is made a: 
nearly fireproof as possible and thoroughly insulated 
with two courses of 15-Ib. asphalt laid between two 
courses of 30-Ib. felt. The partitions are fireproof and 
provided with sliding fire doors where necessary. 


Adequate Provision for Lighting and Heating 


By means of the alternate high- and low-roof construc- 
tion afforded in the main paint-shop building a sub- 
stantial amount of north light is available to supplement 
that of the large steel sash windows and excellent lieht 
is provided within the shop during daylight hours. For 
night painting operations adequate illumination is fur- 
nished by means of eighty-four 200-watt overhead lights, 
mounted in vapor-proof fixtures just below the roof 
trusses. 

Particular attention .is also paid to maintaining а 
temperature of not less than 65 deg. F. in the paint 
shop at all times. This is made possible by the well- 
insulated roof construction in conjunction with the pro- 
vision of ample direct radiation around the doors and 
side walls, supplemented by eight overhead heating units 
located in the center aisle and used only in the severe 
cold weather. These heating units include six in the main 
shop and two in the varnish room. They are compac’ 
electric motor-driven units which take in shop air on опе 
side and blow it through steam-heating coils and back 
into the shop in three directions, as shown in one of the 
illustrations. A 15-hp. motor-driven fan with a maxi- 
mum capacity of 80,000 cu. ft. per min. furnishes warm 
air to the spray room to replace that removed through 
the exhaust stacks. This air is drawn from the uppe: 
part of the main paint shop and delivered through lare 
rectangular galvanized-iron ducts to suitable openings i 
the east wall of the spray room at about an 8-ft. level. 

Originally, two. canopy-type exhaust hoods, each 91 
ft. long, were installed over Tracks 1 and 2 in the spray 
room. The results with these were so satisfactory thev 
have been supplemented by the installation of two more 
units of the same size over Tracks 3 and 4, so that four 
canopies are now available for the spray painting of cars. 
Each of these canopies is equipped with five 5-hp. 4? 
in. fan-type exhausters which may be operated ind: 
vidually or altogether, as needed. In addition a 715-h». 
blower fan supplies air to floor ducts and suitable slots 
in the floor which direct a narrow curtain of air upward 
past each side of the car, conveying all fumes into th’ 
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be opened only by those duly authorized 


| 
nM 


Luggage racks suspended for drying on small swing cranes on the 
varnish-room wall.—The galvanized iron ducts conduct warm shop 
air under pressure to the spray room 


overhead canopy. Distributing plates in the floor ducts 
assure delivery of the air at a uniform pressure through- 
out the length of the slots and the air velocity may be 
varied from 200 to 500 ft. per min., dependent upon the 
requirements. In order to conserve warm air in the 
spray room during cold weather, the exhaust stack: 
are provided with automatic dampers, each of which 
opens only when that particular stack is in operation. 

Ample illumination is provided by means of thirty 300- 
watt lights per canopy, these lights being mounted in 
vapor-proof reflectors at 6-ft. intervals along the lower 
edges of the canopies. This intensive light, thrown 
directly on the car sides where it is needed, is supple- 
mented by 200-watt overhead lights in the spray room. 

When passenger cars are sent to the Beech Grove 
shop for overhauling they are stripped and moved to 
the sandblast shed where a thorough cleaning job 15 
done, which includes the removal of all old paint, dirt. 
rust and scale. Just as soon as the sandblast operation 
is completed a priming coat is applied by the sprav 
method. In fact, all car parts are sprayed, except the 
roofs. Each car then moves to the coach shop for nec- 
essary repairs, all new work and welded joints being 
cleaned and touched up with the primer in the coach 
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shop. The car is then moved outside of the coach shop, 
thoroughly blown out and the underneath parts sprayed. 
Sheet-metal shields, made to window size from second- 
hand car-roofing material, with 39-in. holes cut in the 
centers for ventilation purposes when painting the car 
interiors, are applied in place of the sash. After being 
moved into the paint shop the car exteriors are puttied 
and glazed where necessary and a coat of surfacer ap- 
plied. Exterior surfaces are sandpapered and the two 
coats of the railroad company’s standard finish applied. 
When quick-drying finishes are applied it takes a painter 
about 124 hrs. to spray each outside coat and these coats 
are applied one aíter the other with only 15 min. drying 
time between. 


Dolly for Exterior Spraying 


An unusually convenient, flexible and self-propelled 
painting dolly, shown in one of the illustrations, con- 
tributes to a saving of time in spraying operations. This 
dolly consists of a welded-steel frame constructed pri- 


marily of 2-in. and 1L;-in. angles and mounted on four 
6-in. steel-disc wheels with hard-rubber tires. The main 
dolly frame is 8% ft. long by 2 ft. 9 in. wide at the 
base and has a working platform 7 ft. long by 17 in. 
wide and 4 ft. 8 in. high. A supplementary hinged plat- 
form, made of steel angles and heavy wire netting, as 
illustrated, may be swung and locked in a horizontal posi- 
tion 18 in. above the main platform to give additional 
heiglit when needed. The hand rail, made of 34-in. pipe, 
is designed to provide a horizontal section 2 ft. 9 in. 
high above each platform and convenient side handholds 
assist in climbing onto the dolly from either end. 
Referring to the illustration, it will be noted that one 
pair of dolly wheels is mounted on automotive type axles 
arranged to be swivelled and steered by means of a small 
rod which extends vertically upward to the upper hand- 
rail level where it is bent and bracketed to form a steer- 
ing handle. At this same point on the upper handrail 
there is provided a brake handwheel and small pulley, 
connected by a belt to another pulley of the same size 


Exterior exhaust pipes and weather caps which are mounted on the roof of the spray room 


The Beech Grove paint shop showing a railway mail car on the car hoist 
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A car under one of the canopy-type exhaust hoods 


riveted to the inside face of one of the fixed-axle disc 
wheels. By this construction the painter can readily 
steer and move his dolly a few feet at a time alongside 
the car as the painting progresses, without leaving the 
working platform. 

The car interiors are finished the same as the exteriors 
up to and including the sanding. Two coats of finish 
are applied inside, one day being allowed between coats 
for drying. Each coat takes two painters about three to 
four hours to apply. No masking is necessary on the 
interior, because the spray is used down to the side- 
plate molding, from the side-plate molding down to the 
window sill, and from the sill to the floor. The window- 
sill and side-plate molding are cut in afterwards with a 
brush. When this work is done the car moves back into 
the paint shop for the trimming operations. The car is 
lettered, finish trimmed and two coats of clear penciling 
finish applied over the lettering. As an example eight 
days are required for a complete refinishing job, includ- 
ing sandblasting and priming. 

The installation of such modern finishing facilities as 
are now in use at Beech Grove makes possible a wide 
application of such quickly applied and rapid-drying fin- 
ishes as lacquers, enamels and varnishes. Тһе pro- 
cedure of refinishing a car using these various finishes 
follows along the same general lines as previously out- 
lined. 

In the case of cars requiring general repairs without 
sandblasting, the cars are brought in, scrubbed, touched 
up, abrasions repaired and putty applied. The cars are 
then sanded and the required finish applied. 


Work in the Varnish Room 


In the varnish room three spray booths are provided, 
each being equipped with a 3-hp. fan and an 18-in. ex- 
haust pipe. Interior trim is finished in this department, 
including seat bases, luggage racks, sash, lighting fix- 
tures and all other trim. Dining-car chairs and other 
furniture is finished here, as well as roadway materials, 
such as signal stands, switch lamps, etc. А revolving 
table is used in the spray booth and as many parts as 
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possible laid on the table top and sprayed one at a time. 
Screws are dumped into a container equipped with wire 
screw racks so that only the heads are exposed for the 
spray. 

In finishing car-interior fittings luggage racks receive 
one primer coat and two coats of finish, then being sup- 
ported for drying on convenient swing cranes, hinged 
to brackets on the wall of the room. Sash is sprayed 
with the same finish as that of the car in which it will 
be placed. Miscellaneous sign work is also done in the 
varnish room, as well as glass cutting. 


Burnishing Costs Reduced 
With Alloy Rollers 


How tool modernization can increase efficiency and re- 
duce railroad maintenance expenses is illustrated by the 
alloy burnishing roller for finishing driving axle journals, 
car axle journals and various locomotive parts. The 
economy resulting from the use of this roller is effected 
because of the better and more lasting surface produced 
and because car journals, crank pins, truck axles or 
piston rods can be rolled after being sized, thereby 
climinating a finish turning operation. Only one or, at 
most, two rollings are necessary to produce a wearing 
surface. Smoothness, as shown under a low-power mi- 
croscope, is attained to an extremely high degree. 

A number of railroads have standardized on this type 
of alloy roller for rolling car-axle and locomotive driving- 
axle journals, engine-truck axles, crank pins, air-pump 
rods, piston rods and various other locomotive parts. 
At many shops, piston rods are rolled in a standard 
engine lathe with the same type of roller as is used on 
car axle journals. The roller is held in a tool holder 
and set up against the rod as tightly as is necessary 
and the regular feed is applied. A 4-in. piston rod, 48 in. 
long, rolled in this way, can be completely burnished in 
15 min. At a surface speed of 150 ft. per min., and a 
feed of ЗИ in. per min., only one rolling is required. 
The alloy roller on this job has been in service for over 
two years. 

Similar rollers at other shops have been in service 
for over five years, some having burnished over 21,000 


Close-up of the two opposed rollers rolling the right-hand journal of 
a car axle on a standard car-axle burnishing machine 
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A car-axle burnishing machine for producing two finished journals from size-turned surfaces at a rate of one every 7 min -—These rollers 
have finished over 21,000 journals. 


car-axle journals without requiring any maintenance 
whatsoever. The low overall maintenance expense is due 
largely to the fact that the roller is made of an alloy of 
cobalt, chromium and tungsten, known as Haynes Stel- 
lite. The metal is quite hard, has a low coefficient of 
friction, and wears slowly. In addition, it retains a fine 
finish which is imparted to every piece which it bur- 
nishes. The use of the roller makes it just as easy to 
change a lathe over for burnishing as it is to change a 
cutting tool. : 

A standard car-axle burnishing machine in service in 
another Eastern railroad shop makes use of four of these 
alloy rollers. These rollers are double opposed, two 
burnishing each journal of a car axle at the same time 
and finishing both journals in an overall time of 7 min. 
with the axle turning at the rate of 75 r.p.m. and a roller 
feed of 5% in. per min., the two journals, each 10 in. 
long, can be rolled in about 2 min. In this case, in 
order to insure absolute perfection in the journal sur- 
faces, each journal is rolled twice. 


Questions and Answers 
On the AB Brake 


68—O.—What size is the opening in timing choke 
153 and what duty does it perform? A—%;4 in. It 
controls the third stage of brake cylinder pressure 
build-up during an emergency application. 

69—O.—What size brake cylinder is standard with 
this equipment? A—10-in. by 12-in. 

70—O.—With what type piston is this cylinder 
equipped? А ТЕ is equipped with a hollow sleeve 
which provides for a loose push rod that is attached 
to the lever and rods of the brake rigging. 

71—O.—With what kind of pressure head is the 
cylinder equipped? A.—It is equipped with two kinds: 
one having lever brackets; one a plain head. 

72—Q.—Where is the brake-cylinder pipe connec- 
tion? A—On the former the connection is located at 
the side of the lever bracket, and on the latter directly 
in the center of the head. 
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73—Q.—What type of connections are used? A— 
Three-quarter reinforced flanged union connection. 

74—0.—15 it necessary to open the cylinder in order 
to lubricate it? A.—No. Tapped and plugged open- 
ings are provided for this purpose. 

75—O.—Where is the lubricant applied to oil the 
piston sleeve and rings? A.—Through a tapped open- 
ing in the non-pressure head. 

76—Q.—Where are the openings for lubricating pis- 
ton and cylinder? A.—Plugs are located at the pressure 
end of the cylinder wall, top and bottom. 

77—Q.—How are the ports leading to these openings 
arranged? A.—They are so located as to deliver lub- 
ricant into a groove in the piston which is formed back 
of the packing cup and in íront of a felt swab. 

78—O.—What is the advantage gained through the 
use of a swab? A.—The swab serves a double pur- 
pose. It prevents overflow írom the groove to the 
non-pressure side of the piston when applying lubri- 
cant and distributes the lubricant along the cylinder 
walls with each application and release of the piston. 

79—O.—What provision has been made to prevent 
entry of dirt? A.—The piston rod is ground true and 
the non-pressure head is fitted with three metallic 
packing rings, designed to form a seal, and also a felt 
swab. 

80—Q.—As it is essential for atmospheric pressure 
to enter the non-pressure end during release movement, 
what arrangement is provided? A.—The non-pressure 
head is fitted with a curled-hair strainer open to the 
atmosphere. 

81—O.— Describe this arrangement. A.—This strainer 
is of the cartridge type held in place by a breather 
cover which prevents flying dirt and water from con- 
tacting directly with the strainer. 

82—O.—What type packing cup is used? A—A 
cup formed to fit the piston head and not cut out in 
the center. The cup is snapped on, over a shoulder 
which is machined on the piston head, no follower plate 
and studs or expander ring being required. 


Combined Dirt Collector and Cut-Out Cock 


83—O.—IVhat is this device composed of? A—A 
combination of a dirt collector and cut-out cock, pro- 
vided with bolting flanges for pipe connections. 
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84—Q.—What are the positions of the cut-out cock 
handle? | A.—Vertical when open—horizontal when 
closed. 

85—Q.—W hat type of dirt collector is used? АМ 
The standard check valve type, with detachable dirt 
chamber. 

86—Q.—What is the purpose of the umbrella shaped 
check valve? A.—To hold the collected dirt in the dirt 
chamber under all conditions of air-brake operation. 

87—Q.—What occurs during a heavy reduction, such 
as during an emergency application. | A.—The check 
valve seats against a machined seat in the body, shutting 
off communication between the dirt chamber and the 
dirt collector outlet. 

88—O.—What happens, in the event of dust or - dirt 
collecting on top of the check valve? A.—The valve is 
so designed and placed on the stem as to permit a rock- 
ing motion which shakes off the dust or dirt into the 
dirt chamber. 

89—Q.—Whhat must be done in order to clean the 
dirt collector? A.—It is only necessary to remove two 
nuts to drop the dirt chamber for cleaning. 


Reservoirs 


90—O.—How is the question of air storage taken 
care of? A.—By means of a two-compartment reser- 
voir, one for auxiliary and one for emergency reservoir. 

91—O.—What is the design of this reservoir? А.— 
Two designs are in use, one of welded steel construc- 
tion, provided with mounting brackets at the top, and 
with the interior treated with the No-Ox-Id process 
for rust prevention, while the other reservoir is of 
cast metal. 

92—0Q.—Is the latter made of a single casting? A.— 

(Continued at top of next column) 


Spreader for Sawing 
Thin Boards 


To prevent boards or other thin lumber from closing-up 
after it passes through the rip saw the planing mill 
foreman on one railroad devised a spreader which is 
secured to the saw table directly in back of the saw and 
which follows through the saw grove, spreading the 
lumber sufficiently to prevent its closing up and binding. 

The spreader is made from tool steel and is ground 
to a knife edge at the front to a thickness of !4g-in. 
larger than the saw thickness. This device will eliminate 
many accidents in the mill and will permit one man to 
handle many jobs that ordinarily require two men to 
handle, especially on thin material. 


The spreader follows the saw in the groove 
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No. It consists of three castings, a separation plate 
and two flanged chambers. 

93—Q.—Are the flanged chambers identical? A— 
Yes, except that one section has a double lug, and the 
other compartment has only one lug. 

94—O.—VMW'hat care must be taken when assembling 
the sections? A.—That the separation plate is so placed 
that the letters “AUX” on a projecting lug on the 
plate are facing the auxiliary reservoir chamber, or 
that the lug marked "EMERG" faces the chamber 
which is used for the emergency reservoir. 

95—0O.—Which reservoir section has the greater vol- 
ите?  A.—The emergency reservoir, due to the fact 
that the separation plate, (which is shaped like a wash 
bowl) is so placed as to have the convex face project 
into the auxiliary reservoir chamber. 


Preservative Coating for 
Wood. Metal andOther Suríaces 


Pure metallic copper of extreme fineness and of the 
irregular flaky structure known as "dendritic" can now 
be applied to iron, steel, wood, concrete, or other sur- 
faces which require a protective coating. This new 
coating is being produced by the American Coppercote, 
Inc., 480 Lexington Avenue, New York, N. Y., under 
the name Coppercote. 

All types of corrosion problems were taken into ac- 
count in the development of Coppercote which involved 
the production of a special vehicle in which the minute 
flakes of pure metallic copper remain in perfect suspen- 
sion. While the coating is being applied, a physico- 
chemical reaction occurs between the particles of сор- 
per and its vehicle. Since the copper is dendritic in 


Coppercote applied to the panels of a badly rusted gondola car. The 

heavy scale on two end panels was chipped off and the corrosion 

burned onto the plates with a blow torch.—This shows the condition of 

the Coppercote after 15 months exposure.—There is no indication 
of rust breaking through the surface 


structure rather than granular, a closely knit coating 
results which, when set, forms a tough hard metallic 
surface. When applied to a surface of ferrous metal 
it is claimed that corrosion will be prevented completely, 
and when applied to a surface already rusted, it will 
arrest any further corrosive action. It is said that the 
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Coppercote will not crack, scale nor chip as a result 
of extremes of temperature nor is it affected by the 
ultra-violet rays of the sun. 

A turbulent action which takes place when Copper- 
cote is applied causes it to spread itself automatically and 
to work its way into every pore of the coated surface 
to which it becomes thoroughly united. The result is 
a sealed metallic surface said to be permanently im- 
penetrable by either air or moisture and therefore a 
positive protection against corrosion. This action throws 
off every air bubble and closes every pin hole, but more 
important than this, there occurs a definite stratification 
of the metallic copper and its vehicle. The copper par- 
ticles combine and adhere closely to the base while the 
vehicle rises and forms a second protective film. The 
phenomenon permits the use of various colors in the 
vehicle. 

Coppercote has been demonstrated to be a non-con- 
ductor of electricity. Due to the insulative character 
of the coating, destructive electrolytic action is impos- 
sible. 

Many severe tests covering a period of several years 
have demonstrated that Coppercote is an effective pre- 
servative coating suitable for a variety of surfaces and 
conditions. Coppercote has resisted corrosion on steel 
columns under conditions of extreme dampness; on 
deeply corroded specimens of angle iron buried in coal 
cinders for one year; on steel specimens buried in al- 
kaline soil for two years, and on steel panels immersed 
in gasoline for extended periods. In another instance 
a heavy steel test specimen was treated with Copper- 
cote and attached to a pier in Long Island Sound in 
such a position that at low tide the specimen was ex- 
posed to the elements and to the sun while at high tide 
it was completely submerged. This test was carried on 
for a number of months and at its conclusion it is re- 
ported that the specimen was found to be in perfect 
condition. 

It has been demonstrated that the application of Cop- 
percote to wooden structures provides effective protec- 
tion against the termite and also against marine borers 
including the teredo and limnoria. Extensive tests on 
wooden panels conducted in waters where marine bor- 
ers are prevalent revealed that the panels after sub- 
mersion for many months were completely protected. 

In addition to its corrosive proofing qualities, Cop- 
percote is fire resistant and its application to wooden 
structures will reduce fire hazards. Also, concrete floors, 
brick walls and similar surfaces can be waterproofed 
by treatment with Coppercote. 


Improved Spray Fluid Nozzles 
And Atomizer Heads 


The Paint Spray Equipment Division of the Alexander 
Milburn Company, 1493 W. Baltimore St., Baltimore, 
Md., announce major improvements in atomizer heads 
and fluid nozzles for their paint spray guns. The fluid 
nozzle is of an improved design and incorporates fea- 
tures which make it a more efficient and economical unit 
for spraying various materials. It is made of a high 
grade, wear-resisting steel and has a long tapered seat 
which is accurately machined and burnished for perfect 
alignment with the atomizer head. The air passages are 
closely spaced and provide a large annular air supply 
to the atomizer head for increasing the effectiveness of 
the atomized spray. The internal tapered seat is fin- 
ished to exacting specifications allowing the paint needle 
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point to seat accurately and prevent dripping or spat- 
tering. One particular feature is that the nozzle is ma- 
chined to seat on the base of the thread of the head, 
keeping paint or other material out of the threads and 
thereby eliminating clogging. 

The bronze atomizer head is of one-piece design and 
is made with straight air passages, eliminating friction 
and rendering it easy to clean. Air requirements are 
provided by large nonfrictional air passages and ex- 
pansion chambers which increase the velocity and vol- 
ume for producing atomization at lower pressures. 

These fluid nozzles and atomizer heads are manufac- 
tured for siphon or force feed and in sizes and styles to 
handle any type of material from the finest lacquer to 
the heaviest synthetic enamel. 


Portable 
Paint Sprayer 


Development of a rubber-tired portable paint-spraying 
unit has been announced by the Binks Manufacturing 
Company, 3114 Carroll Avenue, Chicago, Ill. Mounted 
on a wheeled base, the unit consists of a %-hp. electric 
motor, an air-compressor unit, a pressure tank with a 
capacity of 2 gal, a standard Binks bleeder-type spray 
gun with adjustable nozzle, and various lengths of rub- 
ber hose. А 2-һр. gasoline motor may be used where 
electricity is not available. Complete, the outfit weighs 
180 Ib. The spray gun furnished with the unit is a 
Binks Thor model 6B gun, recommended for touch-up 
and fine-finish work. An alternate spray gun with a 
flat nozzle or round and angle sprays can be used for 
maintenance work. 

The compressor is a two-cylinder air-cooled unit, with 
a bore of 2% in. and a stroke of 134 in. It has a work- 
ing pressure of 45 Ib. and is driven by a V-belt from 
the electric motor. The air chamber is equipped with 
a drain cock and safety valve set at 60 lb. pressure. 
The chamber also serves as an oil and water extractor. 

The pressure tank is equipped with one air-pressure 
regulator and gage, and a safety valve set for 60 Ib. 
pressure. Three lengths and types of hose are provided, 
including a 25 ft. length of air hose from the compressor 
to the tank, а 12 ft. length of 14-in. air hose from the 
tank to the gun, and a similar length of 3$-in. hose and 
connections to go from the tank to the gun. 


Binks portable paint-spraying unit for touch-up and fine-finish work 
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Among the 


Clubs and Associations 


Toronto RaiL.WAY CLUB.—W. A. New- 
man, mechanical engineer of the Cana- 
dian Pacific, will discuss The Railway 
Equipment of the Future at the Novem- 
ber 23 meeting of the Toronto Railway 
Club to be held at 7:45 p.m. at the Royal 
York Hotel, Toronto. 


New York КАпаоАр CrLuB.—The New 
York Railroad Club will hold its annual 
dinner on Thursday evening, December 
10, at the Commodore Hotel, New York. 
Herbert W. Wolff, senior vice-president 
of the American Car & Foundry Com- 
pany, is general chairman of the General 
Committee in charge of the affair. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLuz.—Electric Welding will be the 
subject of a paper to be presented by A. 
M. Candy, consulting engineer of the Hol- 
lup Corporation, before the meeting of the 
Southern and Southwestern Railway Club 
to be held at 10 a.m. on November 19 at 
the Ansley Hotel, Atlanta, Ga. 


Can ForEMEN’S ASSOCIATION OF CHI- 
caco.—The annual meeting of the Car 
Foremen’s Association of Chicago, held 
Friday, October 16, at the LaSalle Hotel, 
was devoted primarily to an evening of 
entertainment under the direction of R. 
M. McKisson, American Steel Foundries, 
chairman of the social committee, about 
500 members and guests of the association 
being present to enjoy the festivities. At 
a brief preliminary business meeting pre- 
sided over by President C. O. Young, Illi- 
nois Central, credit for the unusually 
favorable condition of the association both 
as regards membership and finance was 
given to President Young and to the good 
work of an active booster committee 
headed by K. A. Milar, Milar & Company, 
Chicago. f At the close of the business 
meeting, the following officers were elected 
to direct the activities of the association 
in the coming year: President, J. S. Ac- 
worth, supervisor of equipment, General 
American Tank Car Corporation; first 
vice-president, F. A. Shoulty, general car 
foreman, Chicago, Milwaukee, St. Paul & 
Pacific; second vice-president, P. B. Rog- 
ers, car shop superintendent, Atchison, 
Topeka & Santa Fe; treasurer, C. J. Nel- 
son, superintendent, The Chicago Car In- 
terchange Bureau; secretary, George K. 
Oliver, assistant passenger car foreman, 
Baltimore & Ohio Chicago Terminal. The 
board of directors includes W. Snell, C. 
M. St. P. & P.; F. L. Kartheiser, C. B. 
& Q.; A. W. Berger, C. & N. W.; J. C. 
Shreeve, E. J. & E.; C. W. Broo, N. Y. C. 
& St. L.; ©. C. Christy, I..C.; J: S. Ac- 
worth, General American Tank Car Cor- 
poration; F. R. Callahan, Pullman Com- 
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pany; R. R. Hawk, Wilson Car Lines; 
A. E. Smith, Union Tank Car Corpora- 
tion; K. A. Milar, Milar & Company, and 
W. J. Demmert, Griffin Wheel Company. 


A.S.M.E. Annual Meeting 


A minimum of simultaneous technical 
sessions have been arranged for this year's 
annual meeting of the American Society 
of Mechanical Engineers to be held at 
the Engineering Societies building, New 
York, November 30 to December 4, in- 
clusive. Recourse is being had to two 
evening sessions, Monday, November 30, 
and Thursday, December 3, and to an 
increased number of gatherings, some com- 
bined with luncheons, at which the panel 
method will permit discussion of present 
trends and topics of interest in general 
and special fields. Among the discus- 
sions planned, to be conducted by the panel 
method, will be one Wednesday afternoon, 
December 2, in honor of George Westing- 


ж ж ж 


Globe photo 

Recently built Diesel engines being prepared 
at the Crewe (England) works of the London, 
Midland & Scottish Railway for a day’s work 


house, at which former associates will 
discuss his engineering achievements. The 
annual dinner will be held on Wednes- 
day evening, December 2. 

The program in part is as follows: 


TUESDAY, DECEMBER 1 
2 p.m. 
Railroads 
The Use of Alloy Steels for Side Frame and 
Bolsters of Freight-Car Trucks, by D. S. 
Barrows 
Report on Railroad Aerodynamics Subcommittee 
m у манн Division (to be presented by 
title 
Progress Report of Railroad Mechanical Engi- 
neering 


ч 4:30 p.m. 
Westinghouse Ninetieth Anniversary 


8 p.m. 
Honors Night 
Towne Lecture, by Dr. James Rowland Angell, 
president of Yale University 


WEDNESDAY, DECEMBER 2 
H a.m. 
Cutting Metals 
Cemented Carbide Tool Maintenance and Аррї- 
cation, by L. J. St. Clair 


2 p.m. 
Machinery and Springs 

Discussions of Spring Problems To Include Rub 
ben Springs, Helical Springs and Spring Mate- 
rials 

Bearing Oil-Ring Performance, by R. Baudry 
and L. M. Tichvinsk 

Quieting Machinery, with demonstrations by E. J. 
Abbott 


6:30 p.m. 
Annual dinner and Thurston lecture, Astor Hotel 


THURSDAY, DECEMBER 3 
: a.m. 


Р Management 
(Jointly with Society for Advancement of 
Management and Personnel Research Federation) 


Dealing with Workers Today 

Modern Principles and Practice of Manufacturing 
Organizations іп Employee-Employer Relation- 
ship, by W. G. Marshall, T. I. Phillips, J. H. 
Priest, and В. M. Rumbel—Representatives of 
the Westinghouse Electric & Manufacturing 
Company 


Corrosion-Resisting Metals— 
Symposium 
Introduction to Corrosion Resistant Metals, by 
F. H. Speller 
Aluminum and Its Alloys, by E. H. Dix, Jr. 
and R. B. Mears. 4 
Construction and Use of Lead Equipment, by 
G. iers 


3 2 p.m. 
Corrosion-Resisting Metals— 
Symposium II 
Zinc in the Chemical Industries, by E. A. An 


derson 
Cast Iron, by Dr. H. L. Maxwell 
Copper and Cooper hase Alloys, by R. A. Wilkins 


Management 

Training to be Skilled Workers 

Symposium sponsored by Management Division, 
Committee on Education and Training, Society 
for Advancement of Management and Per. 
sonnel Research Federation 

F. E. Seale, superintendent, Ford Motor Car 
Company schools, will discuss the selection of 
apprentices and their training to operate ma- 
chines 

Chas. G. Simpson, Philadelphia Gas Works, will 
discuss adult education 


8 p.m. 
Corrosion-Resisting Metals— 
Symposium 
Corrosion-Resistant Steel, by J. H. Crickett 
Nickel and Nickel-Base Alloys, by F. L. LaQue 
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A Delaware, Lackawanna & Western Pacific type passenger locomotive remodeled at that road's 
Scranton (Pa.) shops to effect a semi-streamline exterior—The finish is in black with chromium 
striping, trim and skirting below the running boards and silver-leaf lettering and striping on 


the tender 


ps NEWS — 


Link Motion Valve Gear — 
A Correction 


THE first equation in the formula ap- 
pearing with Fig. 2 at the top of page 
392 of the September issue of the Railway 
Mechanical Engineer is incorrect. It 


should be 
Vn : Ve = Vx : So 


Clinchfield Rail Lubricator— 
A Correction 


On page 397 of the September issue of 
the Railway Mechanical Engineer the oil- 
consumption cost per mile of curves per 
month is given as $.094. This should be 
$.94. 


Power Reverse Gear Agreement 
Approved by A.A.R. 


AN agreement reached between commit- 
tees representing the carriers and the loco- 
motive brotherhoods governing the instal- 
lation of power reverse gears on locomo- 
tives was approved by member roads of 
the Association of American Railroads at 
a special meeting at the Blackstone hotel, 
Chicago, on September 25. Under the 
agreement all locomotives built after Sep- 
tember 1, 1936, are to be equipped with 
power reverse gears, while all locomotives 
used in road service and weighing 150,000 
lb. or over on drivers, and all switching 
locomotives weighing 130,000 lb. or over 
on drivers, are to be similarly equipped 
when they are placed in the shops for ma- 
jor repairs; this not later than January 1, 
1942, unless the management and repre- 
sentatives of the employees on individual 
roads agree otherwise. 

Negotiations on behalf of the railroads 
were conducted by Ralph Budd, president 
of the Chicago, Burlington & Quincy; M. 
W. Clement, president of the Pennsylva- 
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nia; L. A. Downs, president of the Illi- 
nois Central; J. B. Hill, president of the 
Louisville & Nashville; F. W. Sargent, 
president of the Chicago & North West- 
ern; F. E. Williamson, president of the 
New York Central, and J. J. Pelley, presi- 
dent of the association. 

The question of installing power reverse 
gears in locomotives has been under con- 
sideration for several years. On January 
18, 1933, the Interstate Commerce Com- 
mission, after hearings, issued an order 
directing the railroads to equip their loco- 
motives with power reverse gears before 
January 1, 1937. The order of the com- 
mission was entered on a complaint of the 
Brotherhood of Locomotive Engineers and 
the Brotherhood of Locomotive Firemen 
and Enginemen, which alleged that manu- 
ally operated reverse gears are inherently 
unsafe and unsuitable in principle and de- 
sign, subjecting the traveling public to un- 
necessary peril and violating the boiler 
inspection act. In June, 1933, the Ameri- 
can Railway Association and the Ameri- 
can Short Line Railroad Association asked 
the federal district court for the Northern 
district of Ohio to set aside the commis- 
sion's order, and on November 24 of that 
year the order was annulled by three fed- 
eral judges in court at Cleveland. On 
January 7, 1935, the Supreme Court of the 
United States affirmed the decree of the 
lower court, basing its decision on the 
ground that the commission could make an 
order of the kind only in the interests 
of safety, and that there was an absence 
of any real finding that safe operation re- 
quires the discontinuance of the manual 
reverse gear and the substitution of the 
power reverse gear. Upon the request of 
the Brotherhood of Locomotive Engineers, 
the commission reopened the case on Oc- 
tober 29, 1935, and briefs were filed in 
July, 1936. Since the commission has not 
rendered its decision, this agreement is ex- 


pécted to result in the dismissal of the 
proceedings. 


Missouri Pacific Rebuilding 
Enginehouse 


THE Missouri Pacific has awarded a 
contract for rebuilding its enginehouse at 
Osawatomie, Kan. which was recently 
largely destroyed by fire, to the S. Patti 
Construction Company, Kansas City, Mo. 
As in the case of the old structure, the 
new enginehouse will consist of eighteen 
110 ft. and 120 ft. stalls. 


R. F. & P. Plans Additions to 
Acca Terminal 


Tue Richmond, Fredericksburg & Poto- 
mac has authorized additions to its Acca 
locomotive terminal at Richmond, Va. 
The plans call for a machine and repair 
shop and new storehouse building with 
the necessary tracks; removal and recon- 
struction of the boiler shop and the re- 
moval and relocation of machine tools, etc. 
The work, being carried out by company 
forces, will cost about $135,000. 


Heavy Train Demonstration 
on Union Railroad 


PnEsipENT R. T. Rossell of the Union 
Railroad Company, together with Presi- 
dent George H. Houston and Vice-Presi- 
dent Robert S. Binkerd of the Baldwin 
Locomotive Works, were hosts to a large 
party of railroad executives assembled in 
Pittsburgh, Friday, October 9, to witness 
a demonstration of the powerful switch- 
ing and transfer locomotives which were 
built by the Baldwin Locomotive Works 
for the Union Railroad and which have 
been in service since last spring. The 
locomotives, with an 8,000-ton train, were 
operated over a ruling grade of 1.39, which 
is more than two and a half miles long. 

(Turn to next left-hand page) 
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cipal shops. The reconditioning and re- 
pair of 100 freight locomotives are included 
in the program. To perform the special- 
ized work of locomotive rehabilitation re- 
quires the return of 250 employees at 
Baltimore, (Mt. Clare), Md., 150 at Cum- 
berland, 150 at Glenwood, Pa., and 175 at 
DuBois, a total of 725 employees. Work 
will also start shortly on the rebuilding 
of 1,000 box cars, in the car shops at 
Cumberland, Md., Keyser, W. Va., Du- 
Bois, Pa., Chillicothe, O., and Washington, 
Ind. The work will require the re-employ- 
ment of 550 carmen. When completed, the 
cars will be of the all-steel type, with the 


l'hese locomotives, which are of the 0-10-2 
type, have 61-in. driving wheels, 28-in. by 
32-in. cylinders, and a total weight for 
the engine of 404,360 1b., with 343,930 Ib. 
on the driving wheels. They exert a trac- 
tive force of 90,900 lb. and are equipped 
with reversible boosters, driving on the 
front tender truck, which develop a trac- 
tive force of about 17,000 Ib. at starting. 


Equipment Improvement 
Programs 


Tue Baltimore & Ohio has started work 
on locomotive repairs in four of its prin- 


New Equipment 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 

Atch: 5 Кес ongy as -6- 
Atchison, Topeka & Santa Fe : 261 } Baldwin Loco. Wks. 
Birmingham & Southern.. о 5 900-hp. Diesel-elec. Electro-Motive Corp. 
Boston & Maine............ . 51 4-8-2 Baldwin Loco. Wks. 

51 4-6-2 Lima Loco. Wks. 
Detroit & Toledo Shore Line 3 2-8.2 Lima Loco. Wks. 
Kansas City . 10 2-10-4 Lima Loco. Wks. 
Universal Atlas Cement Co.......... 1 600 hp. Diesel-elec. 

switcher American Loco. Co. 


Locomotive INQUIRIES 


Chicago, Milwaukee, St. Paul & Pacific 30? 4-8-4 freight 
1 Hiawatha type 


7 Boosters 

Denver & Rio Grande Western...... 5 4-8-4 
10 4-6-6-4 

New York Central System........... 25 4-6-4 

258 0-8-0 

Union Pacific ...................... 20 4-8-4 
Western Pacific 4 2-8-8-2 
7 4-6-6-4 

Wheeling & Lake Егіе.............. 10 2-8-4 


Freight Car ORDERS 


Road No. of cars Type of car Builder 
Bethlehem Steel Со.................. 100 70-ton hopper Company shops 
Chicago & Eastern Illinois........... 500 50-ton box Gen. American Trans. Corp. 
Cincinnati, New Orleans & Texas Pacific 10 Koppel air-dump Pressed Steel Car Co. 
Kansas City Ѕошћегп............... 500 Box Pullman-Std. Car Mfg. Co. 
300 Box Gen. American Trans ‘Corp. 
100 Gondolas Mt. Vernon Car Mfg. Co. 
Kennecott Copper Corp.............. 250 100-ton ore Pressed Steel Car Co. 
Reading Co. „ее eee eee eens 200 Gondolas Company shops 
200 Auto.-box Company shops 
St. Louis Southwestern. ........-..-- 50 Stel underframes for American Car & Fdry. Co. 
at cars 
M'abash. 22 sepes HW EU V SIR еее 400 * 55.ton hopper Wabash Car & Equip. Co.5 
FREIGHT CAR INQUIRIES 
Chicago, Rock Island & Pacific....... 350 Auto-box with  ................ 
Evans loaders ................ 
Donora Southern ................... 20 70-ton air dump . ................. 
Gulf, Mobile & Northern............ 100 Gondola . . ................ 
1:0 S.S.hoX ONNEEN AE Eea 
400 6 50-ton box ke ee eee eee 
Texas Cor Shue vastus teas ee ted : я 10,000-gal. fank ei iv eae 
V Pacifi 0 -ton Ба Паѕўїй ee ee ee ee ee 
Western Fede 50 SO-ton lat аня 
PASSENGER CAR ORDERS 
Road No. of cars Type of car Builder 
<ansas City бошеги............... 47 Coaches 
Renee gynno 17 Comb. dining and Pullman Std. Car Mfg. Co. 
chair car 
Passencer Car INQUIRIES 
Chesapeake & Ohio.......... TERETERE 3 Comb. pass & Бари. ................ 
Chicago, Rock Island & Pacific...... ‚6 
trains® DR a eee eee eee 
Seaboard Air Line............. es. 6 pU MIL ZZ OS rn $ 


1 The five mountain type locomotives will each cost about $125,000. While they are primarily 
intended for use in freight service, they will be so fast that they can be used for speedy passenger 
service with long trains. They will be 105 ft. long and weigh over 396 tons each. The tenders 
will have a capacity for 20,000 gallons of water and 21 tons of coal. The 5 locomotives of the 
Pacific type will be built for speeds as high as 90 m.p.h. They will be used on fast trains such 
as The Minute Man, The Pine Tree Limited, The Kennebec Limited, The Cannonball and The Gull. 
These locomotives will cost about $100,000 each. They will have driving wheels 80 in. in diameter 
and the tenders are to be eqnioped with an auxiliary or booster engine used as an aid to smooth 
starting of long and heavy trains. Delivery of the new passenger locomotives is expected in 
December and the freight locomotives will be delivered the first part of the year and will go 
into service as fast as they arrive. Both the freight and passnger locomotives will be equipped 
with an automatic device which records on a tape the speed at which the engine is operated all 
the time it is moving. They will also be equipped with mechanical stokers. В А 

2 The freight locomotives, which will have a traction effort of 70,000 1Ь., will necessitate ап 
expenditure of $650,000 for the replacement of turntables, the enlargement of enginehouse stalls and 
the strengthening of bridges in the territory where they are to operate. The passenger locomotive 
will be the same type as the three now in service on the Hiawatha. 

з For service on the Pittsburgh & Lake Erie. 

* Authorized by the federal district court. 

A subsidiary of the Wabash. 

6 Alternate bid. 

T To be air conditioned. 

8 The Rock Island, subject to the approval of the federal district court and the Interstate Com- 
merce Commission, will purchase six light-weight streamlined trains at a cost o approximately 
$2,500,000. Alternative bids have been asked on aluminum and stainless steel and Diesel.electric and 
steam motive power for three and four car trains. 


518 


covered-wagon top which the B. & 0. 
developed last year. 


Denver Zephyr Averages 83.3 
M.P.H. on Record Run 


A NEW world's record for railway speeds 
was established by the Chicago, Burlington 
& Quincy cn October 23, when part of tte 
equipment of one of its new Denver 
Zephyrs—six body units on ten trucks 
and a two-unit locomotive—covered th: 
1,017.22 miles from Chicago to Denver in 
12 hr. 12 min. 27 sec, an average spel 
for the entire distance of 8333 mot. 
This train, which had come from the builé- 
ers only a few days before, left the Unior. 
station, Chicago, at 7 a.m. (Central Time) 
and arrived at the Union station in Denver. 
Colo., at 6:12:27 p.m. (Mountain Time: 

On this run, which was made without a 
stop. a maximum speed of 116 m.p.h. was 
attained near Brush, Colo., while 26.6 cor- 
secutive miles were covered at an average 
speed of 105.8 m.p.h. in Illinois. The fast- 
est between-station average. 107.30 m.p.: 
for 6.11 miles, was made during this 
stretch. The train traveled from Lincoln 
Nebr., to Denver, a distance of 482. 
miles, with a net rise in altitude of 4,03 
Ít, in 326 min. 32 sec, an average speed 
for this distance of 88.69 m.p.h. 

In addition to the stretch of 26.6 mile 
at over 100 m.p.h. mentioned above, the 
Denver Zephyr also operated at speeds 
above 100 m.p.h. between stations for the 
distances and speeds shown below: 


Miles Av. m.p.h 
3.14. зык ыж Abner 102.76 
15:74 а tei eee 102.75 
дар ee Y 104.16 
4.69- оаа о аЬ 103.58 
EEN E reor ud dace RETE 101.36 
Е 100.39 
13:73 .. eeu виа 100.48 
ДЕО ООУР е АОН 104.18 


Since this run bettered the records es- 
tablished by the original Zephyr—a three- 
unit articulated train—on May 26, 193. 
when it ran from Denver to Chicago in 
13 hr. 5 min. (at an average speed of 775 
m.p.h.), comparisons between the two runs 
are interesting. Since the route of the 
original Zephyr was into the Century oí 
Progress exhibition grounds іп Chicago 
instead of into the Union station there, its 
mileage was 1,015 miles, or two miles les: 
than the record run on October 23. The 
following table gives a comparative loz 
of the two record runs: 


ORIGINAL ZEPHYR 


Time 
cs 
Distance Ay. 
Miles Min. Sec. mph 
Halsted St.-Aurora 35.8 28 18 758 
Aurora-Galesburg 124.4 86 0 867 
Galesburg-Ottumwa 117.4 92 25 763 
Ottumwa-Creston ...... 113.3 91 23 741 
Creston-Pacific Jct. .. 82.1 60 52 809 
Pacific Jct.-Lincoln ... 59.6 58 22 612 
Lincoln-Hastings ...... 963 74 47 772 
Hastings-McCaok ..... 1320 97 41 81! 
McCook-Akron ........ 142.9 97 45 81 
Akron-Denver ....... 111.4 97 25 686 
DENVER ZEPHYR 

Halsted  St.-Aurora 35.8 30 5 74 
Aurora-Galesburg 124.4 81 25 91.6 
Galesburg-Ottumwa 117.4 85 25 824 
Ottumwa-Creston ..... 113.3 88 32 76; 
Creston-Pacific Jct. .... 82.1 56 48 867 
Pacific Jct.-Lincoln .... 59.6 59 5 6; 
Lincoln-Hastings ...... 96.3 71 5 #13 
Hastings-McCook ..... 132.0 97 И #2 
McCook-Akron ....... 1429 94 o 91] 
Akron-Denver ........ 111.4 24 47 8! 


As on the original run, the Denver Zeph- 
yr operated over the freight cut-off from 
Pacific Junction, Iowa, to Lincoln, Nebr. 
thus avoiding the Omaha terminals. 
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Higher mathematics are notneeded ойе: 
terminetheadvantages of modern power. 


Modern power uses less coal per 1,000 
ton-miles, it moves more tons per train 
and it moves capacity trains at faster 
average speeds between terminals. 


It makes greater use of every railroad 


С LOCOMOTIVE WORKS 
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MODERN POWER 
Is the Key to Net Profits 


facility. It gets its train over the road 
so the following train can use the rails. 


It is more economical to operate and 
costs less to maintain. 

Modern power, in every case, shows 
increased net earnings and yields a hand- 
some return on the investment. 


Sy 


: о 


LIMA LOCOMOTIVE WORKS 


v INCORPORATED, LIMA, OHIO 
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THE NATIONAL CARBIDE SALES CORPOR- 
ATION, New York, subsidiary of the Air 
Reduction Company, has changed its name 
to the National Carbide Corporation. 


THE Linpe Arr Propucts Company, 
New York, a unit of the Union Carbide 
& Carbon Corporation, has opened a new 
district office at 2 Virginia street, Charles- 
ton, W. Va., with A. R. O’Neal as dis- 
trict manager. 


Tue Соор Couper Corporation, De- 
pew, N. Y., has succeeded to and ac- 
quired the entire business of The Gould 
Coupler Company. No change is con- 
templated in policies, management or busi- 
ness operations. 


W. С. Srraus, manager of the New 
York Branch office of the Chicago Pneu- 
matic Tool Company, New York, has been 
appointed assistant to the executive vice- 
president, and has been succeeded by A. 
D. Stem. 


Tue HaMMoNp MAcHINERY Воплкк$, 
Inc., Kalamazoo, Mich., has established a 
new eastern branch office and sales room 
at 148 East Twenty-third street, New 
York. The office is in charge of W. J. 
Holtmeier, eastern manager. 


W. L. Keapy, vice-president in charge 
of operations of the United States Gyp- 
sum Company, has been appointed vice- 
president in charge of sales, and L. H. 
Atkinson, assistant to the vice-president, 
has been appointed general sales manager. 


B. C. Tucker, who has been appointed 
sales representative of the Union Railway 
Equipment Company at Cleveland, as re- 
ported in the August issue of the Railway 
Mechanical Engineer, page 372, also con- 
tinues as president of the Midland Rail- 
way Supply Company. 


Georce Н. Воснев, vice-president of the 
Westinghouse Electric & Manufacturing 
Company, has been elected executive vice- 
president of the company. Mr. Bucher, 
who is also president and general man- 
ager of the Westinghouse Electric Inter- 
national Company, will have his head- 
quarters at Pittsburgh, Pa. 


Lester A. Crone, vice-president of the 
Buffalo Brake Beam Company, has been 
elected president, with headquarters at 
New York and Buffalo, N. Y., to succeed 
Seth A. Crone, deceased. Alfred F. Crone, 
assistant to president, has been elected vice- 
president, with headquarters at Buffalo. 


Tue DEARBORN CHEMICAL CoMPANY is 
completing an extension to its main manu- 
facturing plant, located in the Central 
Manufacturing District, Chicago, which 
will result in a 16 per cent increase in floor 
space. This, the third major addition in 
12 years, will be used for a modern ma- 
chine shop and new equipment for increas- 
ed business. At the same time the labora- 
tories have been remodeled and new equip- 
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Supply Trade Notes 


ment installed. Factory offices have been 
remodeled and air conditioned. 


Frank Н. Prescott, general manager of 
Delco Products Corporation, division of 
General Motors Corporation, with head- 
quarters at Dayton, Ohio, has been elected 


_vice-president and general manager of the 


Electro-Motive Corporation, La Grange, 
Il. This will permit H. L. Hamilton, 
president and general manager, to devote 
more time to general administration. 


Тнок M. Orson has been appointed 
sales manager of the Ex-Cell-O Aircraft 
& Tool Corporation, Detroit, Mich., suc- 
ceeding Wm. F. Wise. Mr. Olson was 
general manager of the Continental Tool 
Works from the time it was founded un- 
til shortly before it was acquired by Ex- 
Cell-O in 1930, during the latter part of 
this period being president of the com- 
pany. After becoming associated with 
the Ex-Cell-O Corporation, Mr. Olson be- 
came vice-president and a director, in 
which capacity he took an active part in 
sales work. 


УУпалам Е. Свосомве, president of 
the American Forge Division of the Am- 
erican Brake Shoe & Foundry Company, 
and president of the American Manganese 
Steel Company, has been elected also vice- 
president of the American Brake Shoe & 


William E. Crocombe 


Foundry Company with headquarters in 
Chicago. Мг. Crocombe started in the 
steel business as an office boy under Don 
H. Bacon of the Minnesota Iron Com- 
pany, the Minnesota Steamship Company 
and the Duluth & Iron Range Railroad 
Company. When these companies were 
consolidated with the United States Steel 
Corporation, Mr. Crocombe entered the 
employ of the Illinois Steel Company in 
the rail mill and open hearth departments 
at the South Works. In 1907 he entered 
the employ of the Lackawanna Steel Com- 
pany at Buffalo, N. Y., and from 1909 to 
1915 was employed by the Union Drop 
Forge Company at Chicago. In the latter 
year he organized the forge department of 
the Ajax Forge Company, now the 
American Forge Division of the American 
Brake Shoe & Foundry Company. In 1924 


he was elected president of the Americar. 
Forge Company, now the American Forge 
Division of the American Brake Shoe & 
Foundry Company, and іп 1933 was elect- 
ed president of the American Manganese 
Steel Company. 


К. B. McCorr, who has been elected 
president, member of executive committee, 
and director of Alco Products, Inc, was 
born in 1882 at Kilmarnock, Scotland. 
where he attended the Kilmarnock Aczc- 
emy and the Science and Art College. 


R. B. McColl 


Aíter serving a special apprenticeship and 
working in various departments on the 
Glasgow & Southwestern, he was employed 
by Robert Stephenson & Sons, locomotive 
builders, Darlington, England, as a drafts- 
man. In 1905 he went to the Montreal 
Locomotive Works, Ltd., Montreal, Can- 
ada, and served in several department: 
until he became assistant superintendent, 
then superintendent of works and finally 
works manager. In 1917 he was appointed 
manager of the Munitions Department 
of the Eddystone Munition Company, where 
he served until after the Armistice. Ке 
turning to England he was appointed gen- 
eral manager of the Armstrong Witworth 
Company's locomotive department, in 
charge of the building and equipping of 
the locomotive works and of the sales, en- 
gineering and manufacturing of locomo- 
tives. Later, in addition, he was made 
general manager of the pneumatic tool de- 
partment, gas and oil engine department. 
and director of the Works Board of all 
the company’s plants, which included ship- 
building and the construction of Diesel- 
oil engines for marine work, etc. Мг. 
McColl is still a member of the Institute 
of Mechanical Engineers, London, Eng- 
land. In January, 1922, he became at- 
tached to the New York office of tht 
American Locomotive Company; the fol- 
lowing June he was appointed assistant 
manager of the Schenectady plant, and in 
January, 1925, became manager of the 
plant. In 1931, he was elected president 
and director of the McIntosh & Seymour 


(Turn to next left-hand page) 
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FoR SAFER, 
EASIER 


RAILWAY MECHANICAL ENGINEER 


RIDING 


AND LOWER LOCOMOTIVE MAINTENANCE! 


RADIAL BUFFER TYPE E-2 


The Type E-2 Radial Buffer and Unit Safety 


Drawbar couple the engine and tender as a unit 


yet permit unrestricted movement between them. 


With the Type E-2 Radial Buffer the radial 
surfaces are always under pressure contact yet 
cannot bind. There is no possibility of slack that 
causes destructive shocks on drawbar and pins. 
Engine and tender have unrestricted vertical, 


horizontal and rolling movement but this move- 


ment is dampened and engine-tender oscillation 


eliminated. 
The Franklin Type E-2 Radial Buffer increases 
the safety of engine connections and vastly im- 


proves the riding of the locomotive. 


NEW YORK 


eh. | 


FRANKLIN AUTOMATIC COMPENSATOR 
AND SNUBBER 


Its twin, the Franklin Automatic Compensator 
and Snubber, maintains accurate driving box 
adjustment and likewise improves the riding of 
the locomotive and reduces locomotive and track 


maintenance costs. 


When maintenance is required a replacement part assumes importance equal to that of the device itself 
and should be dra with equal care. Use only genuine 'ranklin repair parts i in Franklin equipment. 


ANKLIN RAILWAY SUPPLY Company, Inc. 


eer 
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Corporation, Auburn, N. Y., a division of 
the American Locomotive Company. Re- 
cently, when the McIntosh & Seymour 
Corporation was merged with the parent 
company, Mr. McColl was appointed vice- 
president of the American Locomotive 
Company, Diesel Engine Division, which 
position he held at the time of his election 
as president of Alco Products, Inc. 


CHARLES GASTON, a service engineer in 
the Railroad Department of the Ashton 
Valve Company at Chicago, has been ap- 
pointed railroad representative, with head- 
quarters at 21-23 Albany street, New York, 
succeeding Harry O. Fettinger, deceased. 


C. Gaston 


Mr. Gaston was born and educated in the 
vicinity of Louisville, Ky. He was em- 
ployed as air-brake machinist and foreman 
and enginehouse foreman on several rail- 
roads, his last railroad service having been 
with the Baltimore & Ohio Chicago Ter- 
minal. In February, 1923, he entered the 
service of the Ashton Valve Company, be- 
ing located at Chicago until his appoint- 
ment as railroad representative to succeed 
Mr. Fettinger. Mr. Gaston is the inventor 
of the Quadruplex air-brake gage. 


Joun L. Davinson, mechanical engineer 
of the Valve Pilot Corporation, New 
York, has been appointed vice-president, 
with headquarters at New York, the 
duties assumed with the new office being 
in addition to those of mechanical engi- 
neer. Mr. Davidson was born on July 1, 
1894, at Kingston, Ga. After attending 
the public schools of Quitman, Ga., he 
entered the Georgia School of Technology, 
Atlanta, where he received his degree in 
mechanical engineering in 1915. For 
about one year after graduation he served 
as special apprentice in the munitions plant 
of the Westinghouse Air Brake Co., Wil- 
merding, Pa., leaving in the spring of 
1616 to become a special apprentice in the 
locomotive shops of the New York Cen- 
tral, at Elkhart, Ind. During the war he 
secured leave of absence and served in the 
ordnance department of the United States 
Army, first as chief army inspector at the 
Illinois Steel Co., Gary, Ind., and later in 
an officer's training school at Erie Prov- 
ing Ground, Ohio. At the close of the 
war he resumed his training course with 
the New York Central and after complet- 
ing it held a number of positions in the 
test and motive power departments, finally 
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being appointed special engineer іп the 
office of the superintendent of fuel and 
locomotive performance, from which posi- 
tion he resigned in 1929 to become me- 
chanical engineer of the Valve Pilot 
Corporaticn. 


Н. D. WmrrrLESEY, first vice-president 
and director of sales and distribution, of 
the Sherwin-Williams | Co, Cleveland, 
Ohio, has been relieved of the duties of 
director of sales and distribution, and is 
now devoting his entire time to executive 
duties and to the further interests of this 
company’s allied connections. A. W. Steu- 
del, who was vice-president, is now vice- 
president and general. manager of the com- 
pany. K. H. Wood, who has had terri- 
torial and division sales experience and 
for several years has been in charge of 
railway and marine sales, is now director 
of sales and distribution of the company. 


Frank P. McEwen, formerly southern 
sales manager of the Oliver Iron & Steel 
Corp., has been appointed assistant man- 
ager of sales of the Upson division of 
Republic Steel Corp., with headquarters at 
Cleveland, Ohio. The Upson division is 
concerned with the manufacture and sale 
of bolts and nuts. Mr. McEwen was born 
at Nashville, Tenn. and his first connec- 
tion was with the Nashville, Chattanooga 
& St. Louis in the freight department. He 
left there in 1912 to become commercial 
agent in charge of solicitation of the 
Clinchfield Railroad. In April 1917, he 
enlisted in the Army and was soon com- 


Frank P. McEwen 


missioned first lieutenant in the 30th Divi- 
sion of the 115th Field Artillery. After 
spending fourteen months in France, he 
returned to the Clinchfield Railroad as gen- 
eral western agent. In 1928 he was ap- 
pointed district sales manager of the Oliver 
Iron & Steel Corp., and remained with that 
company until his appointment with the Re- 
public Steel Corp. 

RavMoNp E. Zannizer, who has been 
in the service of the Jones & Laughlin 
Steel Corporation since 1912 and for the 
past 10 years connected with its New 
York district sales office, has been ap- 
pointed assistant manager of sales, tin mill 
products, to succeed William Miller, who 
was recently appointed manager of sales, 
sheet and strip mill products. Harold L. 
Dublin, formerly district sales manager of 
Follansbee Brothers, at Cleveland, Ohio, 


who had been with that company for 24 
years, has joined the Cleveland office of 
the Jones & Laughlin Steel Corporation 
to handle the sale of sheet and strip in 
that territory. 


Davin Dasso, recently elected vice- 
president of the American Locomotive 
Company, Diesel Engine Division, was 
born in Lima, Peru, in 1891. He attended 
the School of Engineers, Lima, Peru; one 
year in the department of engineering, 
University of Illinois, and in 1912 gradu- 
ated in mechanical engineering at the 
Massachusetts Institute of Technology. 
After a trip through Europe, inspecting 
machinery manufacturing plants, he ге- 


David Dasso 


turned to Lima, Peru, and took over the 
management of the Vulcan Iron Works, 
Peru's most important machine shop and 
foundry. Shortly after taking over the 
management of the Vulcan Iron Works, 
he secured the agencies for various select 
lines of imports, including automobiles, 
trucks, and Diesel engines. As a corol- 
lary to the automobile equipment he in- 
augurated the first service station in South 
America. Later he secured the agency of 
Sulzer Brothers, Ltd, of Winterthur, 
Switzerland. Subsequently, Mr. Dasso 
was engaged in the installation of indus- 
trial and governmental projects in South 
America. In the fall of 1932, he was ap- 
pointed Sulzer Brothers’ representative in 
New York, which position he held, with 
the exception of one year, 1935-1936, when 
he was managing director of Sulzer 
Brothers’ office in Buenos Aires, until his 
present election as vice-president, Ameri- 
can Locomotive Company, Diesel Engine 
Division. 


ARTHUR S. Goste has been appointed 
manager of the Philadelphia district of 
the Baldwin Locomotive Works, relieving 
Stewart McNaughton who will devote his 
full time to his duties as general sales 
manager. Mr. Goble graduated from the 
University of Illinois in 1904 and immedi- 
ately entered the employ of the Chicago 
& North Western as assistant to the chem- 
ist and engineer of tests. In 1911 he left 
the railroad to enter into sales work for 
the Baldwin Locomotive Works, first in 
New York and later in Chicago. Between 
the years 1918 and 1932 Mr. Goble was 
district manager of the Baldwin office in 

(Turn to next left-hand page) 
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ELECTRUNITE 


AEG. U.S, PAT. OFF 


BOILER TUBES 


See the new controlled atmosphere an- 
nealed ELECTRUNITE Boiler Tube at 
Booth No. 10, Twelfth National Exposi- 
tion of Power and Mechanical Engineer- 
ing, Grand Central Palace, New York, 
November 30th to December 5th. 


OPERATE THROUGH THIS 
GRUELING GRIND . . . 


Consider the conditions under which locomotive boilers must operate 
—the continual pounding and vibration that throw severe stresses on 
tubes and tube sheets—the high pressures at which steam must be main- 
tained in modern railway service—the corrosive action of water scooped 
from various parts of the country. Then remember that Electrunite 
Boiler Tubes are operating day and night in this grueling service—and 
giving such a satisfactory account of themselves that old users are re- 
ordering and new users are specifying them right along. 

These are the features that enable Electrunite Boiler Tubes to save 
you time and money: They are straight, true to gauge and perfectly 
round. They slide through the tube sheet more easily—roll in tighter 
with less effort. They are controlled atmosphere annealed — free from 
scale—have less tendency to corrode, and therefore last longer. 


Ask us to send you complete descriptive data on this modern boiler 
tube that merits its growing preference in locomotive service. 


Steel and [ubes /zc. a 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND . 


е . О н I О CORPORATION 


When writing Steel and Tubes for further information, please address Dept. RG 


St. Louis, Mo. For the next two years, 
he was vice-president of the Hanna Stoker 
Company, returning to Baldwin on June 1, 
1934. From that date until his appoint- 
ment as manager of the Philadelphia dis- 
trict, he has been engaged in sales work 
with headquarters in the home office at 
Philadelphia, Pa. | 


Lewis W. METZGER, JR, has been ap- 
pointed sales representative of The Bald- 
win Locomotive Works, covering the 
southern railroads, formerly covered by 
the late William B. Keys. Mr. Metzger 
attended school in the East and, in 1913, 
entered the employ of The Baldwin Loco- 
motive Works as a special apprentice. In 
May, 1917, he left Baldwin to serve as 
machine shop foreman with the Bethlehem 
Steel Company, leaving that position in 
July, 1919, to return to Baldwin. From 
March, 1920, until his present appoint- 
ment, he has been engaged in sales work 
for both the Baldwin Locomotive Works 
and the Standard Steel Works Company, 
in Houston, Texas, Richmond, Va., and 
in the home office at Philadelphia, Pa. 


C. D. ALLEN has been appointed repre- 
sentative of the J. S. Coffin, Jr., Company, 
Englewood, N. J. Mr. Allen was born 
on August 5, 1887, at Mount Holly, Vt., 
and received his education at the Rochester 
High School, Mount Hermon Preparatory 
School and Toronto Technical School. In 
1906 he entered the employ of the Central 
Vermont and in 1910 became locomotive 
engineer at St. Albans, Vt. He became 
a locomotive engineer on the Canadian 
National in June, 1914, and later served 
as locomotive foreman. In 1920 he be- 
came railway sales and service manager 
of T. McAvity & Sons of Canada, and 
from April, 1927, until this year was, con- 
secutively, salesman, service engineer and 
development engineer of Manning, Max- 
well & Moore, Inc. 


Obituary 


J. Утстов BELL, who retired, because of 
ill health in 1930 as southwestern sales 
manager of the American Steel Foundries, 
Chicago, died on October 8, in Marshall, 


J. Victor Bell 


Tex. Mr. Bell was born in that city on 
June 11, 1868, and entered the service of 
the Texas & Pacific in 1886, where he was 
employed in the car department until 1895, 
at which time he became associated with 
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the American Steel Foundry Company. 
He continued in the employ of this com- 
pany, which later formed a part of the 
American Steel Foundries, until his re- 
tirement, with the exception of a short 
period in 1903 when he was located at 
Mexico City, D. F., as manager of the 
Waters-Pierce Oil Company. During his 
association with the American Steel 
Foundries he was in charge of the St. 
Louis office and in 1926 was appointed 
southwestern sales manager. 


Seru A. Crone, president of the Buffalo 
Brake Beam Co., died at his home in 
Montclair, N. J. on October 16. Mr. 
Crone was born on January 6, 1859, at 
New Market, Ontario. He entered rail- 
way service in 1878 with the Quincy, Mis- 
souri & Pacific, now the Quincy, Omaha 


Seth A. Crone 


& Kansas City. From March, 1879, to 
July, 1882, he was in the car shops of the 
Missouri Pacific, then to June, 1884, gen- 
eral foreman of the car department of the 
Texas & St. Louis, now part of the St. 
Louis Southwestern. He later served as 
foreman of the Pullman Palace Car Co., 


Personal 


General 


W. В. ELsey, superintendent of floating 
equipment for the New York Zone of the 
Pennsylvania and the Long Island at Jer- 
sey City, №. ]., has been promoted to 
mechanical engineer of the Pennsylvania, 
with headquarters at Altoona, Pa. Mr. 
Elsey was born on April 1, 1892, at 
Pittsburgh, Pa. He was educated in the 
public schools of Pittsburgh and Carnegie 
Institute of Technology. Mr. Elsey en- 
tered railroad service on September 26, 
1911, with the Pennsylvania and served 
until 1916 as draftsman at South Pitts- 
burgh, Pa. Не then became piecework 
inspector at Shire Oaks, Pa., and from 
1917 to 1920 served as shop inspector at 
South Pittsburgh. Mr. Elsey served as 
assistant master mechanic at Canton, 
Ohio, from 1920 to 1921 and from the lat- 
ter year until 1923 was motive power in- 
spector at Pittsburgh. From 1923 to 1928 
he was assistant master mechanic at 
Johnstown, Pa., and in the latter year be- 


until July, 1885, and later, to April, 18%, 
as assistant superintendent of the Mam 
Boudoir Car Co. From April, 1886, to 
October, 1887, he was assistant superin- 
tendent of the Chicago and Northwestern 
district of the Wagner Palace Car Co, 
and then to March, 1888, was superin- 
tendent of the same district for the same 
company. In March, 1888, he was ap 
pointed inspector of equipment on the 
New York Central & Hudson River and 
from May, 1891, to June 1, 1899, was 
superintendent of rolling stock of the 
same road. In 1900 he was appointed 
manager of the Spiral Nut Lock Co. In 
1902 Mr. Crone organized and_ became 
president of the Buffalo Brake Beam Со. 
During the period 1897 to 1899 Mr. Crone 
was president of the Master Car Build- 
ers Association. At the time of his death 
he was president and a director of the 
Buffalo Brake Beam Co., and the Acme 
Steel & Malleable Iron Works, and a di- 
rector of Dominion Foundries & Steel, 
Ltd., Hamilton, Ontario. 


Henry ErLswoRTH Morton, president 
of the Morton Manufacturing Company, 
died at his home in Muskegon Heights, 
Mich., on September 29, at the age of 73. 
Mr. Morton for 58 years had been active 
in the development of Morton draw-cut 
machine tools. 


Frank N. Grice, formerly in the rail- 
way supply business, died on September 
22, at San Diego, Cal., where he went 
several years ago because of ill health. 
Mr. Grigg was born 62 years ago; he 
served on the Chesapeake & Ohio and 
later with the Adams & Westlake Com- 
pany. Before going to California, Mr. 
Grigg was in the railway supply business 
in Washington, D. C., and among other 
companies he represented the Morton 
Manufacturing Company, the Tuco Prod- 
ucts Company, the Heywood-Wakefield 
Company and the Harlan & Hollingsworth 
Car Company. 


Mention 


Bachrach 


W. R. Elsey 


came master mechanic at Baltimore, Md. 
Mr. Elsey was appointed acting superin- 
(Turn to next left-hand page) 
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offers 4 dividends from APEXIOR-ized boiler metal 


HE brush application of APEXIOR NUMBER 1 to the water side of 
locomotive boiler FLUES and SHELL PLATES at the time of flue renewals 
delivers four results: 


1. better evaporating surfaces 

2. resistance to corrosion 

3. sealing inside seams against boiler water 
4. easier cleaning 


The complete job is done in the shop. No further attention is required by 
anyone until the next regular shopping period. 


APEXIOR surfaced boiler metal provides the simplest and most effective 
kind of mechanical cooperation with the Water Service Department. 


( APEXIOR Locomotive Boiler Application 


THE DAMPNEY COMPANY of AMERICA 


PROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
HYDE PARK - BOSTON - MASSACHUSETTS 


NEW YORK PHILADELPHIA CHICAGO DETROIT 


Write for Bulletin on 


tendent floating equipment at New York in 
1929 and became superintendent floating 
equipment in 1930. 

Н. L. Nancarrow, master mechanic of 
the Philadelphia Terminal division of the 
Pennsylvania at Philadelphia, Pa., has been 
appointed superintendent of the Logans- 
port division, with headquarters at Logans- 
port, Ind. Mr. Nancarrow, who is a grad- 
uate of Bucknell university, entered the 
service of the Pennsylvania on October 7, 
1920, as a draftsman in the office of the 
superintendent of motive power at Phila- 
delphia, Pa. On March 14, 1921, he be- 
came a special apprentice at the Altoona 
(Pa.) machine shops, and on April 17, 
1924, inspector of motive power at the 
same point. On September 1, 1924, he 
became a gang foreman on the Cleveland 
and Pittsburgh division and on February 
10, 1926, was promoted to assistant engine- 


H. L. Nancarrow 


house foreman. Mr. Nancarrow was 
transferred to the Akron division as assist- 
ant master mechanic on March 1, 1927, 
and on May 16, 1928, was appointed to 
master mechanic of the Erie and Ashta- 
bula division. On January 1, 1929, he was 
transferred to the Baltimore division, and 
thence to the Philadelphia Terminal divi- 
sion. 


Master Mechanics and 
Road Foremen 


В. W. Јонмѕом, assistant road foreman 
of engines, Baltimore division, of the 
Pennsylvania, has been appointed assistant 
road foreman of engines, New York divi- 
sion. 


C. O. SHULL, master mechanic of the 
Chicago Terminal division of the Pennsyl- 
vania, has been transferred to the Phila- 
delphia Terminal division, Philadelphia, 
Pa., to succeed H. L. Nancarrow. 


W. R. Davis, assistant master mechanic 
of the Philadelphia division of the Penn- 
sylvania, with headquarters at Harrisburg, 
Pa., has been appointed master mechanic 
of the Chicago Terminal division, suc- 
ceeding C. O. Shull. 


J. D. Davenport, assistant master me- 
chanic of the Chesapeake & Ohio, has been 
appointed master mechanic of the Hin- 
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ton division, with headquarters at Hinton, 
W. Va. The position of assistant master 
mechanic has been abolished. 


R. K. FLANAGAN, assistant master me- 
chanic of the Chesapeake & Ohio at Hunt- 
ington, W. Va., has been appointed mas- 
ter mechanic of the Huntington division, 
with headquarters at Huntington. The 
position of assistant master mechanic has 
been abolished. 


GeorceE Henry Nowe tt, who has been: 


appointed master mechanic of the Cana- 
dian Pacific at Moose Jaw, Sask., as noted 
in the August issue of the Railway Me- 
chanical Engineer, was born on November 
13, 1884, at Montreal, Que. Не received 
a public and high-school education and on 
July 2, 1899, became a machinist appren- 
tice in the employ of the Canadian Pacific. 
From July 2, 1904, to November 5, 1904, 
he served as a machinist at Montreal, and 
then until April 15, 1905, as a machinist 
at North Bay, Ont. During the next 
five. months he was a machinist on the 
Grand Trunk at Montreal, returning to 
the Canadian Pacific on September 1, 1905. 
On September 30, 1908, he became leading 
hand at Montreal; on January 15, 1910, 
charge hand at Montreal; on January 15, 
1913, erecting shop foreman at Ogden, 
Alta.; on March 19, 1914, acting locomo- 
tive foreman at Ogden, and on September 
4, 1915, locomotive foreman at Cranbrook, 
B. C. On December 1, 1915, he was ap- 
pointed division master mechanic, serving 
at Nelson, B. C., until April 10, 1919; at 
Revelstoke, B. C., until February 10, 1920; 
at Lethbridge, Alta., until January 1, 1929; 
at Regina, Sask., until March 15, 1936, 
and at Moose Jaw, Sask., until July 1 of 
this year when he became master mechanic 
at Moose Jaw. 


ИЩ Саг Department 


С. P. Кевву has been appointed assist- 
ant foreman, air brake shop, of the Cana- 
dian National, with headquarters at Trans- 
cona, Man, succeeding K. F. Stortts, 
retired. 


Shop and Enginehouse 


HERBERT WATSON has been appointed 
acting locomotive foreman of the Cana- 
dian National, with headquarters at Syd- 
ney, N. S. 


J. M. CLARK, shop engineer of the Cana- 
dian National at Transcona, Man, has 
been appointed inspector of tools and ma- 
chinery, with headquarters at Winnipeg, 
Man. succeeding W. E. Siler, retired. 


Obituary 


ARTHUR L. GRABURN, who retired on 
June 1, 1935, as fuel agent of the Cana- 
dian National at Toronto, Ont., died on 
September 25 at the Ontario Club, To- 
ronto. Mr. Graburn became a clerk in 
the employ of the Canadian Pacific at 
Winnipeg, Man., on February 27, 1885; 
a clerk on the Chicago Great Western 
at South Park, Minn, on May 1, 1888; 
a foreman on the Chicago, St. Paul, Min- 
neapolis & Omaha, at St. Paul, Minn., on 
July 1, 1890; a clerk on the Canadian 
Pacific at Winnipeg, Man., on October 15, 


1890; a wiper on the Canadian Pacific at 
Winnipeg, on February 15, 1891; new: 
agent on the Canadian Pacific at Winnipeg 
on September 10, 1891, and an accoun- 
tant on the Northern Pacific at St. Paul, 
Minn. on October 5, 1891. He was ap- 
pointed superintendent of shops of the 
Great Northern at Great Falls, Mont., on 
June 1, 1899, and superintendent of shops 
at St. Cloud, Minn, on June 1, 1900. 
From September 9, 1906, to November 30, 
1907, he was a supplyman at St. Paul. He 
returned to the Chicago Great Western 
as an accountant at St. Paul on January 
28, 1908, and to the Canadian National on 
November 16, 1908, as mechanical engineer 
at Toronto, Ont, He became assistant 
superintendent of rolling stock of the Cana- 
dian National at Toronto on September 
23, 1915; general fuel agent at Toronto 
on January 15, 1919; assistant general 
fuel agent at Montreal on April 1, 1923. 
and fuel agent at Toronto on September 
1, 1932. 

FREDERICK W. BRazIER, retired assistant 
to the general superintendent of motive 
power and rolling stock on the New York 
Central, died on October 4 at his home in 
Forest Hills, N. Y. Mr. Brazier was born 
on November 15, 1852, at Boston, Mass, 
and received his education in grammar 
school and Comers Business College, Bos- 
ton. He entered railway service in 1877 
as a carpenter on the Fitchburg Railroad 
(now the Boston & Maine) at Boston, 
Mass., serving in this capacity and in that 
of assistant foreman until 1885, when he 
became general foreman of the car depart- 
ment. From 1893 to 1896, Mr. Brazier 
was superintendent of the Chicago, New 
York & Boston Refrigerator Company at 
Chicago. He served as general foreman 
of the car deparment of the Illinois Central 
at Chicago from January to October, 1896, 
and then became assistant superintendent 


Frederick W. Brazier 


of machinery of that road. From 1899 to 
1904 he served as assistant superintendent 
rolling stock of the New York Central & 
Hudson River (now the New York Cen- 
tral) and from 1904 to 1920 was superin- 
tendent rolling stock of the New York 
Central. Mr. Brazier served as assistant 
to general superintendent motive power 
and rolling stock of the New York Cen- 
tral from 1920 until his retirement in 1932. 
He was a past president of the Master 
Car Builders’ Association. 
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Staybolt material in the storeroom repre- 
sents a relatively small cost per bolt. » » » 
Forged, threaded and applied, as a replace- 
ment in a locomotive, it represents more 
than a dollar in actual cost. » » » In many 
cases the out-of-service cost for the locomo- 
tive must be added to this. » » » Yet be- 
tween the poorest staybolt material and the 
best there is a negligible difference in 
material cost. » » » The use of Agathon 
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Alloy Staybolts keeps renewal costs at a 
minimum. » » » Agathon Staybolt Steel 
has high tensile strength, high resistance to 
fatigue, and high resistance to corrosion. 
» » » [t withstands the high pressures, the 
constant vibration and weaving of the fire- 
box. It gives longer service at lower costs. 
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Ten of these Diesel-electric switchers have gone into service on the New Haven 


Co-ordination of Major Equipment Units Features 


New Haven Diesel Switchers 


WV iuis the last three weeks the New York, New Haven 
& Hartford has placed in service the first of an order of 
ten Diesel-electric switching locomotives which involve 
some unusual considerations in design and equipment. 
Five of these locomotives are powered with Ingersoll- 
Rand 600-hp. Diesel engines and the remaining five 
with 660-hp. Cooper-Bessemer engines. The locomo- 
tives have been designed to operate at speeds not ex- 
ceeding 25 m.p.h., the railroad having considered it de- 
sirable to sacrifice higher speeds of from 25 to 45 m.p.h. 
in return for an increase of approximately 10 per cent 
in low-speed performance. 

In these locomotives the designers have done an ex- 
ceptional job of co-ordinating the equipment in such a 
manner that it is possible to interchange the prime mov- 
ers despite the fact that two different makes of engines 
are used. 


Co-ordination of Equipment 


Co-ordination was carried out along three lines. One 
was the determination of the maximum operating char- 
acteristics of the two engines from a study of which 
could be designed a common set of engine auxiliaries and 
secondary apparatus, including parts of the electrical 
equipment; another was the co-ordination of all operat- 
ing procedures so that with minor variations the same 
set of instructions could be used with locomotives having 


Railway Mechanical Engineer 
DECEMBER, 1936 


Ten Diesel-electric units built 
by the General Electric Com- 
pany are powered by Cooper- 
Bessemer and Ingersoll-Rand 
engines. Welded construction 
utilized in underframes, engine 
bases, cabs and trucks 


either make of engine; the third was the actual employ- 
ment for both engines of the same auxiliary parts. 

One of the first major considerations was the design 
of a generator which with its field-control equipment 
would have a speed-torque characteristic suitable for 
both engines. Each builder, therefore, submitted a per- 
missible speed-torque curve for his engine and a gener- 
ator was designed with acceptable characteristics over 
the entire speed range. Governed speed at full load 
was set at 770 r.p.m. for each engine, the speed control 
equipment being designed to maintain speed at full load 
just under this, or at 750 r.p.m. It can thus be seen 
that there will be no conflict between engine governor 
and electrical governor. 

To design suitable starting characteristics for both en- 
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gines, the engine builders furnished information regard- 
ing maximum torque required at breakaway to overcome 
compression at 32 deg. F., torque at minimum firing 
speed at 32 deg. F., and minimum firing speed in r.p.m. 
With this information and knowing the battery charac- 
teristics, the starting winding on the generator could be 
correctly designed and proportioned for starting both 
types of Diesel engines. 

Rotation as finally agreed upon for both engines was 
clockwise facing the generator end. 

Mechanical design of the generator and coupling as 
they affected the rotating systems of the engines was 
given very careful attention. The final design incor- 
porated WR? and stiffness factors acceptable to both 
engine builders. 

Idling speed was finally decided upon as 300 r.p.m. 
at full auxiliary load of 40 hp. 

A new flexible coupling was designed for use with 
both engines. This coupling employs steel discs which 
transmit torque in compression and allow slight move- 
ments longitudinally by bending. Engine flywheels to 
which the couplings were attached were different, but 
were made suitable for attaching the same generator fan. 

After collecting from each engine builder data regard- 
ing heat rejection to cooling water, engine outlet water 
temperature water pump delivery and head, etc., a water 
cooling system was designed which was suitable for both 
engines and which had incidentally an inherent capacity 
suitable for the larger engine operating continuously at 
full load in an ambient temperature of 100 deg. F. 

A serious attempt was made to use the same water 
pump on both engines, but after full investigation this 
was abandoned and each engine was equipped with its 
own type of pump. 

The same water temperature indicators with the same 
markings were designated as were identical thermostat 
switches set at the same cut-in and cut-out points. Sim- 
ilar data regarding lubricating oil were collected, and 
provisions made in arrangement of water radiators for 
the inclusion of the necessary oil radiators. 

Since one engine used a nominally constant lubricating 
oil pressure system and the other a variable system there 
was some question as to the co-ordination of the lubricat- 
ing-oil pressure gages. This was answered by using the 
same gage marked with the minimum allowable oil pres- 
sure at idling which was determined to be 20 Ib. for 
both engines. 

Two Nugent lubricating-oil filters were installed for 


524 


Five of the locomotives аге 
equipped with eight-cylinder 
Cooper-Bessemer four-cycle Diesel 
engines having 10%-т. by 12-м. 
bore and stroke and r 
660-hp. at 750 r.p.m. 


The filters are connected in parallel, and 


each engine. 
handle the entire lubricating-oil circulation. 

Low-pressure fuel-oil systems were completely co- 
ordinated, and consist of a motor-driven transfer pump, 
a Purolator filter with .003-in. spaces on the suction side 
of the pump and Purolator on the discharge side, with 


necessary trip, relief valve, pressure gage, etc. While it 
was the railroad's desire to conform to its other Diesel- 
electric equipment and maintain 35 Ib. pressure on the 
discharge side of the transfer pump, it was necessary to 
drop this to 10 Ib. for one make of engine on account 
of characteristics of the high-pressure pump. 


General Characteristics of New Haven Diesel-Electric 


Switchers 

Total weight in working order, lb. ..................eeeeeeee 199,000 
Light "weight, Ы: ео а y экз OSEE TIS WE CIEN EIS AS 6.80.8 Sem 190,000 
'Tractive force, starting (0.3 adhesion), lb. .... .... 60,000 
Tractive force, continuous at 6.35 m.p.h., Ib... 26,000 
Maximum speed, miles per hour ....... a 25 

gth over coupler knuckles, ft. and in.. zy . 41-0 
Truck center distance, ft. and in. ........................... 21-0 
Truck wheel centers, ft. and in. ............................. 
Total wheel base, ft. and in. ............... een 29-0 

heel diameter, in. ...........ee t 33 
Width over cab sheets, ft. and in. .............. 442 жа эе 9-54 
Heights from rail: 

Cab floor, ft. and in. o 


and in. 


No co-ordination was attempted on the high-pressure 
fuel systems of either engine, partly because of the in- 
herent differences between the so-called “common rail” 
and “jerk pump” systems, and partly because it was not 
desired that changes be made in fundamental parts of 
the engines. 

Mufflers are made integral parts of each engine both 
for the sake of inter-changeability of the Diesel engines 
as between locomotives and to keep mufflers off the top 
of the locomotive to improve visibility from the cab. 
Suitable provisions were made in the hood around the 
exhaust exit so that the exhaust stacks of either engine 
were equally well accommodated and were hidden from 
view behind a low collar which conforms to the contour 
of the hood. 

Four Air-Maze intake air filters of the same type and 
size were used on each engine. The housings, however, 
on the two were of different size and arrangement; on 
one the filter units themselves extended the length of 
the engine and came out close to the upper row of louvers 
in the hood; on the other there was a form of air duct 
at each end leading to a common housing in which were 
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Welding one of the truck frames 


the filter units. Since this engine is narrower than the 
other it was necessary that filler pieces be fitted in 
between the louvers and the face of the ducts; these 
were fastened to the two hood doors opposite. To carry 
out the co-ordination scheme consistently, the correspond- 
ing hood doors were drilled and fitted with bolts on 
locomotives having the other kind of engine though of 
course, the filler pieces were installed only on the engine 
requiring them. 

In order to gain a direct operating comparison between 
two types of speed control equipment, the Woodward 
governor was furnished on one type of engine, and a 
mechanical type with servo-motor on the other. Both 
engines were equipped with overspeed trip, lubricating- 
oil pressure relay to protect against low oil pressure, and 
solenoid-operated fuel shut-off device. While most of 


this equipment was different on the two engines, never- 
The 


theless the methods of operation were identical. 


One of the five 600-hp. eight- 
cylinder, four-cycle Ingersoll-Rand 
engines showing the welded steel 
sub-base and generator mounting. 
These engines develop their rated 
horsepower at 750 r.p.m. 
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throttle mechanism was made identical both as regards 
operation and adjustments. 

One particularly important problem of co-ordination 
arose because of the fact that one engine weighed rough- 
ly 7,000 Ib. more than the other and that one engine had 
a dry base and the other a sump base. Since both en- 
gine-generator sets in the locomotive had to be identical 
as to number, size and spacing of bolt holes, method of 
mounting, etc., the problem was settled by re-designing 
the sub-base of the lighter engine, making the bottom 
of a plate 234 in. thick. This new sub-base made up 
nearly 6,000 Ib. of the 7,000 Ib. difference in weight. 
The fact that this same engine used separate mufflers 
attached to it instead of the combined manifold and 
muffler arrangement still further reduced the difference, 
so that the weight discrepancy factor disappeared. 

The sub-base of the engine designed for an outside 
sump was redesigned to incorporate in it a lubricating 
oil reservoir of 100-gal. capacity. This eliminated the 
necessity for a separate sump tank for this oil and made 
it possible to design similar filling, draining and gaging 
facilities for the two makes of engines. 

It was the railroad company’s desire that the crank- 
case breather pipe for both engines open directly into 
the engine compartment without having it piped under- 
neath or into the air intake system. Hence each engine 
has a 2-in. pipe fitted with a Vortex filter cap. 

One of the most detailed parts of the co-ordination 
was the arrangement of all fuel-oil, lubricating-oil, water 
and drain lines on each engine so that they would con- 
nect with a common system of locomotive piping. The 
center line of the crankshaft and the bolting face of the 
generator coupling were taken as references for locating 
pipe connections. While doing this has resulted in both 
engine builders having to run extra piping on their en- 
gines, the net effect has been a uniform arrangement of 
locomotive piping. 


Trucks 


Perhaps the most noteworthy feature of the mechan- 
ical structure is the all-welded truck construction, in- 
cluding the truck frames. These trucks are built up of 
structural shapes and plates knit together by heavy fillet 
and plug welds. The true test of their value comes in a 
severe derailment, in which one of these locomotives has 
already been involved through no fault of its own, and 
these trucks have proved themselves less subject to dam- 
age than those of other construction. 

The weight of the locomotive is carried entirely on 
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The trucks are of welded, fabricated construction—The weight of the locomotive is carried on nests of coil springs 


nests of coil springs mounted between the truck frame 
and equalizers. The construction is simple and the rid- 
ing qualities of the locomotive exceptionally good. Ad- 
ditional features are the combined side-bearing and lock- 
ing arrangement, and the truck swivel-limiting member 
which is attached to the front cross tie, contacting pads 
on the draft-gear housing. Lateral thrust of the axle is 
taken by thrust blocks mounted in the journal boxes op- 
posite the ends of the axle. 

A feature of the brake work is the provision for par- 
tial brake-travel adjustment by changing the position of 
the upper end of the dead lever which is on top of the 
truck and accessible without a pit. Further adjustment 
is provided by the usual turnbuckle arrangement behind 
the equalizers. 


Arrangement of the controls at the operator's station 
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The wheels are standard 33-in. tender wheels, thus 
lowering wheel costs. Journals are the collar type, 6% 
in. by 12 in. 


Underframe and Cab 


The underframe is built up around a main slab 37 ft.- 
11% in. by 117 in. by 177 in. forming the platform and 
mounted on two 37-ft.-714-in. by 10-in. by 6%4-in. center 
sills, running the entire length and forming a stiff back- 
bone for absorbing buffing shocks as well as supporting 
the main items of equipment. Bumper beam, box struc- 
ture for reinforcing the ends, draft gear housing, bolster 
plates, center bearings and buffers are of wholly fabri- 
cated welded construction. 

The cab and hood are of welded construction through- 
out. The section of the hood over the engine-generator 
set is removable and furthermore may be removed with- 
out disturbing any of the major piping. For minor work 
on top of the engine, a hatch is provided in the roof. 


Equipment Layout 


Accessibility of the equipment was one of the major 
objectives of the design, since accessibility goes a long 
way toward assuring low maintenance costs. The fol- 
lowing points are of especial interest: Radiator sec- 
tions can be removed singly from the platform. Radi- 
ator blower motor is reached from inside the radiator 
compartment and lifted out through the fan cone; the 
radiator compartment is reached through a door in oper- 
ating cab. Distributing valve is mounted in the radiator 
compartment and feed valves in the operating cab. Con- 
tactors, relays, reverser and other control apparatus are 
reached from the operating cab through folding doors 
and resistors from the generator compartment.  Bat- 
teries are reached from the ground through drop doors 
on the sides of the operating cab. The generator is in a 
separate compartment from the Diesel engine and is 
reached through hinged doors from the platform. All 
sides of the compressor are accessible through doors in 
the hood. Access to the entire length of the engine from 
top to bottom on both sides is provided by a series of 
hinged doors alone the nlatform. 


Operating Cab and Control Station 


Particular pains were taken in laying out the control 
station so as to provide greatest convenience for the 
operator and best possible visibility. To this end, a com- 
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plete dummy cab and operator’s position were set up in 
the early stages of the design and apparatus, controls, 
seat, windows, etc., readjusted until it was felt the best 
possible arrangement had been achieved. The controls 
are convenient regardless of direction of operation. The 
operator can look across the top of either hood and see 
cars or locomotives on the other side, a real advantage in 
yard work. By putting the radiator ahead of the oper- 
ating cab, no sacrifice in visibility is made and the opera- 
tor is given greater protection in case of collision. 


Cooper-Bessemer Engine 


The eight-cylinder Cooper-Bessemer engines are the 
type G-N8 four-cycle arranged in line. They have 1077- 
in. bore by 12-in. stroke cylinders, rated at 660 b.hp., 
continuous at 750 r.p.m. They are of the dry base type, 
carrying a structural steel sub-base, into which is built 
a lubricating-oil sump tank. This sub-base maintains 
accurate alinement of the engine and generator. The 
cylinder block and bottom of the crank case are cast in 
one piece, with removable alloy-iron cylinder liners, hav- 
ing top and bottom joints sealed water-tight by round 
rubber grommets held in turned recesses. The cylinder 
heads are individual castings, in which fuel nozzles, re- 
lief valves, intake and exhaust valves are all mounted 
and quickly accessible. The engines are equipped with 
aluminum pistons and 7l5-in. diameter crank shafts, 
providing a combination which eliminates torsial vibra- 
tion of any consequence within the operating range of 
the engine. The idling speed of these engines is 300 
r.p.m. The connecting rods are high-tensile drop forg- 
ings of I-beam section, drilled full length to provide 
pressure lubrication to the wrist pins. The connecting- 
rod bearings are removable babbit-lined steel shells at 
the wrist-pin end and at the top half of the crank-shaft 
bearing. The bottom half of the crank-shaft bearing is 
a babbit-lined steel connecting-rod cap. The inlet and 
exhaust valves, one to each cylinder, are operated by 
forged rocker arms and short push rods, the lower ends 
of which rest against hardened cup blocks carried in 
guides with hardened rollers. 

The injection system is the standard Cooper-Bessemer 
atmospheric-relief type of constant-pressure system, op- 
erating at maximum injection pressures of approximately 
7,000 Ib. and an idling injection pressure of approxi- 
mately 4,000 Ib. The cam-shaft drive, which also serves 
as the drive for all auxiliaries, is on the fly-wheel end 
of the engine and consists of a roller chain. The entire 
engine is enclosed, providing a dust-proof arrangement. 
The auxiliaries consist of a centrifugal water pump and 


rotary lubricating-oil pump, in addition to the main fuel 
pump. There is no drive taken off the forward end of 
the engine, the thrust bearing being applied at that end. 
The engines are not equipped with torsional vibration 
dampeners, as they are unnecessary with this combina- 
tion of crankshaft and light reciprocating weights. 


Ingersoll-Rand Engines 


Five of these locomotives are equipped with Ingersoll- 
Rand railway type Diesel engines of the vertical, trunk- 
piston, single-acting type, operating on the four-stroke 


Partial List of Specia'ties on the New York, New Haven & 
Hartford Diesel-Electric Switchers 


сорала General Electric Co., Schenectady, N. Y. 
Baissea (5) Cooper-Bessemer Согр., Mt. Vernon, Ohio 
(5) Ingersoll-Rand Co., New York 

Ingersoll-Rand Co., New York 
Burgess Battery Co., Madison, Wis. 


Flexible coupling .... 
Exhaust mufflers .... 


Air intake filter ...... Air-Maze Corp., Cleveland, Ohio 

Lubricating oil filters . Wm. W. Nugent  Co., Chicago 

Gages; orseson eren ии shcroft-Hancock Co., Bridgeport, 
onn. 


Fuel-oil transfer pump. Ingersoll-Rand Co., New York 

Fuel-oil filters | Motor Improvements, Inc., Newark, N. J. 
Electric transmission .. General Electric Co., Schenectady, N. Y. 
Storage battery ........ Electric Storage Battery Co., Philadelphia, Pa. 
Traction motor fans ... B. F. Sturtevant Co., Boston, Mass. 
Radiators ............. Modine Míg. Co., Racine, Wis. 
Hadiator fans and К с 

auxiliary motors ....General Electric Co., Schenectady, N. Y. 
Hand brakes .......... Ajax Hand Brake Co., Chicago 
Foundation brakes General Electric Co., Schenectady, N. Y. 
Air brakes .......... Westinghouse Air Brake Co., Wilmerding, Pa. 
Air-brake compressors General Electric Co., Schenectady, N. Y. 
Couplers ............... National Malleable & Steel Casting Co., Cleve: 

land, Ohio : 

.. W. H. Miner, Inc., Chicago 
..Carnegie-Iliinois Steel Corp., Pittsburgh, Pa. 
: .. Symington Co., New York 
Steam-line fittings Vapor Car Heating Co., Inc., Chicago 

and accessories ..... { 
Steam-pipe insulation ..Johns-Manville Corp., New York 
Cab radiator .......... Rome-Turney Radiator Co., Rome, N. Y. 
Clear-vision windows ..Prime Mfg. Co., Sydney, Ohio 
ATT Pyrene Mfg. Co., Newark, N. J. 

Walter Kidde & Co., Bloomfield, N. J. 

эзенә йәә Graham-White Sander Corp., Roanoke, Va. 


Draft gears .. 
Wheels 
Journal boxes 


Fire extinguishers 


Sanders 


cycle with direct fuel injection. The cylinders, eight in 
line, are 10-in. bore by 12-in. stroke, and the engines are 
rated at 600 hp. at 750 r.p.m. The engine sub-base, 
which supports the engine and generator, is of welded 
steel construction, extending the full length of the en- 
gine, and forms an oil sump for the engine. The cyl- 
inder block and upper portion of the crankcase is cast in 
one piece, with removable cylinder liners. The crank 
shaft is a one-piece forging, with main bearings 6:4 in. 
in diameter, drilled to provide passage for the lubricating 
oil to the main and crank-pin bearings. The crank shaft 
is counterbalanced. The connecting rods are one-piece 
drop forgings, with a solid eye at the piston pin end. 
The connecting rods are drilled for wrist-pin lubrica- 


Fabricated platform for New Haven locomotive showing underside construction with fuel and air tanks 
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tion. The wrist-pin bearing in the connecting rod is a 
bronze-lined steel shell, pressed into the eye. The 
bearing at the crank-shaft end is an interchangeable 
babbit-lined steel shell, with a cap forming the bottom 
half of the bearing. The pistons are of cast iron, ground 
to size. They contain five compression rings and two 
oil-control rings. The hollow steel piston pin is of the 
floating type, and is prevented from coming in contact 
with the cylinder walls by two brass cover plates, which 
are held in place by a threaded tube passing through the 
piston pins. The cylinder heads are individual castings. 
Each containing one inlet and one exhaust valve, and 
two opposed spray nozzles. Flanges on the cylinder 
heads bolt together, forming an integral water-jacketed 
exhaust manifold. 

The camshaft carries inlet, exhaust and fuel-pump 
cams, governor driving gear and over-speed governor. 
The inlet and exhaust valves are actuated by rocker 


strainer, filters, cooling radiators and thence to the en- 
gine bearings. The lubricating-oil system is provided 
with an electric safety switch which stops the engine in 
the event of failure of the oil supply. 


Transmission 


The generator is driven through a flexible coupling, 
the generator being mounted on an extension of the en- 
gine sub-base. The generator output varies with en- 
gine speed in the conventional way as on any variable- 
speed engine equipment. At full throttle full engine 
horsepower is utilized at all speeds from approximately 
2 to 15 m.p.h. thus assuring maximum performance of 
the locomotive within the entire range of switching 
operation. The excitation is the combined self and 
separate type. 

The traction motor equipment consists of four 
General Electric type 724 motors which are axle hung, 


One of the New Haven locomotives under construction at the General Electric Works at Erie, Pa.—The covers have been removed to show the 
engine, generator, control and batteries 


arms and push rods. The camshaft drive from the crank 
shaft is by means of an idler gear support on ball bear- 
ings. The fuel system consists of a Cameron cam pump 
motor set, which draws fuel oil from the storage tanks 
and delivers it under pressure to a filter. Constant fuel 
pressure is maintained at the filter by a relief valve. 
From this point fuel oil flows through a header to in- 
dividual injection pumps, which deliver properly timed 
and metered quantities of the fuel to the two spray noz- 
zles in each head. 1 

The engines are equipped with a dynamic hydraulic 
vibration damper, located on the end of the crank shaft 
away from the generator. The engine governor is 
driven through bevel gears from the crank shaft, and 
controls the quantity of fuel delivered to each cylinder. 
A servo-mechanism is employed to control the governor. 
The water-cooling system consists of a centrifugal-type 
pump driven from the crank shaft which delivers water 
to the jackets of the cylinders and heads. Force-feed 
lubrication is provided for all wearing parts of the engine. 
The lubricating-oil supply is stored in the engine sub- 
base and oil circulation is provided through the medium 
of a gear-type pump, driven from the crank shaft. Oil 
drawn from the sub-base passes through a suction 
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nose suspended units with double reduction drive. 
There are several reasons for going to a double re- 
duction motor on this equipment. For switching service 
where the majority of the work is done at speeds of 
5 to 8 m.p.h. and maximum speeds rarely exceed 12 
to 15 m.p.h. it seemed logical to design a motor the best 
efficiency of which would occur in this low speed range 
limiting the maximum speed to about 25 m.p.h. which 
would take care of transfer work and light movements. 
Moreover, the armature becomes a high-speed unit and 
hence comparatively small. The net result is that the 
GE-724 motor complete with gearing and all accessories 
weighs 4,500 Ib. against 8,100 Ib. for motors used previ- 
ously in similar applications. The smaller motor permits 
the use of a standard 33-in. tender wheel. 

The continuous tractive force rating of each mo- 
tor is 7,000 Ib. giving a total rating of 28,000 Ib. at 
approximately 6 m.p.h. 

Traction motors are permanently connected two in 
series on each truck and two motor connections are used 
series-parallel full field and series-parallel shunted field. 
There is no transition other than the change from full 
to reduced field. 

(Continued on page 537) 
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First-class coach 


C.P.R. Builds 


Light-Weight Coaches 


LL are last summer the Canadian Pacific completed 16 
light-weight passenger-train cars of three types for use 
in high-speed local passenger service. There are four 
combination mail and express cars, four combination 
baggage and buffet coaches, and eight first-class coaches 
with large men’s and women’s lounges. These are as- 
signed to four trains which will be hauled by the new 
high-speed steam streamline 4-4-4 locomotives deliv- 
ered to the railroad by the Montreal Locomotive Works 
during the past summer.* 

The new equipment was designed by the mechanical 
department of the railroad. The frames of the cars 
were built by the National Steel Car Company, Hamil- 
ton, Ont., and finished at the Angus shops of the Ca- 
nadian Pacific at Montreal. One of the principal ob- 
jectives in the design was to reduce weight. This has 
been done, however, by refinements in the distribution 
of material rather than by the employment of special 
alloy structural steels. With the exception of the plat- 
form end posts, which are of Man-Ten steel, the en- 
tire structure is of carbon steel. With a few excep- 
tions, the entire structure is built by welding. The 
actual weights are as follows: Combination mail and 
express, 107,700 lb.; combination baggage and buffet 
coach, 114,000 Ib.; first-class coach, 110,000 Ib. 


The Body Structure 


In the design of these cars the railroad has adopted 
a roof of oval section without clerestory and relatively 
flat across the top. This has been worked out on a basis 
to permit its universal use for new equipment, sleeping 
cars as well as coaches. 

The body structure departs materially from the cus- 


* These locomotives were described in the Railway Mechanical En- 
gineer for November, 1936, page 473. 


Intake 


Unique design employs carbon 
steel in three classes for high- 
speed local train service. Pas- 
senger-carrying cars are air 
conditioned 


Interior of one of the first-class coaches 


tomary side and roof units in which the side-plate forms 
the top chord member of the side frame and the base 
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Floor plan of the first-class coach 
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Combination baggage-buffet coach 


for the attachment of the roof structure. The side posts, 
which are of channel section pressed from 1%-in. steel, 
continue well upward into the roof curve where they 
are fitted into 4-in., 5.4-1Ь. channel longitudinal members. 
The carlines, which extend across the car in one piece 
to complete the roof frame, are likewise framed and 
welded to channels of the same section, and the two 
channels at each side are riveted together, back to back. 
Longitudinals are fitted and welded between the car- 
lines, one on each side about 2 ft. from the center line. 
Window-sill pressings are welded to the posts and 
where the outside pier-panel cover plates join the side 
sheathing at the window-sill level and the letter-board 
sheathing above the windows there is a 2-in. by 1%-in. 
by 1%-in. angle welded to the posts and sheets. 
Extending from the top of the letter board over the 
sharper portion of the curve of the roof to a point 3 ft. 


The buffet in one of the combination coaches 


End equipment of the Canadian Pacific passenger cars 


1% in. from the center is a Y$-in. roof plate which is 
flanged inward at the upper end between the posts and 
carlines, thus serving as longitudinal stiffeners at these 
points. It will be noted that this plate covers the joint 
between the side posts and carlines. The middle of the 
roof is covered with 1/16-in. plate which overlaps the 
thicker sheets at the sides. 

The end structure is built up on double posts of the 
same section as the side posts, with 4-in. Z-bars at the 
corners. The platform end posts are 8-in. Man-Ten 


channels secured at the top by angles and gussets which 
are in turn fastened to an 8-in. channel end plate laid 
with the flanges up. The ends of the end plates are 
fastened to the upper chord members by means of gus- 
sets. 
the end plate by gussets and rivets. 


'The door posts and corner posts are fastened to 
The roof end sheets 
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Mail and express car 


(18-11. thick) extend over the platform to the vestibule 
end sheet to which it is shaped and welded. 

Rivets are used in the car structure on the sides of 
the car where the letter board and roof sheet are joined, 
at the joint of the pier-panel cover plate and side sheath- 
ing at the window-sill level and where the side sheath- 
ing is secured to the side sill. The use of rivets at these 
points was dictated primarily by considerations of ap- 
pearance. Another exception from the general use of 
welding is the joint between the channel longitudinals 
at the ends of the side posts and carlines. Another is 
the attachment of the bolster center-brace to the sills. 

It will be noted that the side posts are curved inward 
slightly below the window-sill level. This was done to 


the length of the car. The bolsters and these floor beams, 
the latter of which rest upon the top of the center sills, 
are framed and welded to 5-in. by 324-іп. by 5/16-in. 
longitudinal Z-bars at the sides of the car. The side sill 
is completed by welding a 2-in. by 2%-т. by 3/16-in. 
angle to the outward projecting bottom flange of the 
Z-bar, thus providing a continuous surface to which the 
bottom of the side sheathing is attached. 


Interior Finish and Fittings 
The interior of the car is finished with 5/16-in. Ma- 
sonite on the side and 14-м. Sundeala on the ceiling. 
The ceiling is flat for 7 ft. 6 in. between the curves bv 
which it joins the sides of the car. 


In the space between 


One of the trucks 


reduce the appearance of waviness in the highly polished 
finished surfaces of the sides of the car. 

One of the interesting features of the underframe is 
the use of the A.A.R. standard freight-car center-sill 
section which has been built up by joining two 12%-in. 
by 36.1-lb. Z-section members. The bolsters are built 
up of 5/16-in. steel-plate webs and flanges which are 
joined by welding. Where the webs have been cut away 
the openings have been reinforced by welding on addi- 
tional 5/16-in. plates. The cross-members are 5-in. 6.7- 
Ib. channel floor beams, of which there are twenty in 


the roof and the ceiling is an air duct with a cross-sec- 
tional area of 280 sq. in. with openings leading into the 
distribution duct below the ceiling, from which the con- 
ditioned air flows into the passenger compartments. The 
duct is covered with %4-in. air acoustic, outside of which 
is 16 in. of insulating material. Above the air duct, be- 
tween the purline sections in the roof frame, 1 in. addi- 
tional Salamander insulation has been inserted. 

'The windows are of double glass, dehydrated, per- 
manently secured in place, and are flush on the outside. 

In laying the floor the floor beams are first covered 
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Floor plan of the mail and express car 
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Details of the welded bolster 


with pressed pans of 20-gage steel which are depressed 
between the beams. Next is laid the insulation which 
consists of 12-ш. Hairinsul and 34-in. Salamander. 
Above this is laid a longitudinal wood under-floor of 
124 -іп. tongue-and-groove material and a transverse top 
floor of 5g-in. tongue-and-groove with a layer of as- 
phalt paper between. All floor joints are sealed with 
mastic. The sides and roof are insulated with 114-in. 
Salamander which is placed against the outside of the 
car with a layer of Johns-Manville deadening felt ce- 
mented to the steel. 

The ornamentation of the interior of the cars is rela- 
tively simple. Aside from the center distribution air 
duct, which breaks up the continuity of the ceiling, and 
the special aluminum basket racks, it is confined to strip- 
ing between the ceiling and the side and end walls, above 
and below the curtain moldings over the windows and 
at the window-sill line. 

The ceilings on both the buffet and the first-class 
passenger coaches are finished in light cream. The pier 
sections and end walls of the coach are finished in a 
darker cream at the top, shading down to drab at the 
wainscoting, which is brown. The floor is covered with 
marbleized brown linoleum with the aisle strip outlined 
by black stripes. The striping between ceiling and wall 
colors, over the windows and between the walls and 
wainscoting colors is in dark brown. The basket racks 
are finished in the wall color, relieved on the edges and 
on the brackets by black striping. The buffet coach is 
similarly finished, except that the walls shade down to 
green on the wainscoting and the floor is covered with 
green marbleized linoleum. The roller window shades 
in the coach are faced in brown; those in the buffet 
coach, in a green tone. 

The first-class coaches are furnished with Heywood- 
Wakefield rotating type double seats of tubular stain- 
less-steel frame construction, with individual reclining 
adjustment. Those in the buffet coach are similar, except 
that the backs are non-reclining. All are upholstered with 
Chase friezette in a checked pattern—tobacco brown in 
the coach and green in the buffet car. 

In each first-class coach is a men’s lounge with a 
seating capacity of ten, and a women’s lounge which has 
seats for five persons. The sofa seats in both lounges 
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have the same angle as the seats in the coach sectiur. 
Those in the men's room are in brown leather uphoi- 
stery, while those in the women’s room are upholstere| 
in the same material which is used on the seats in th: 
main room of the car. Men's and women's toilets аге 
located in the end of each buffet coach. 

With the exception of space for a side aisle, the buffet 
occupies 7 ft. 6 in. across the front end of the passenger 
compartment in the combination baggage and buffer 
coaches. It is equipped to serve light meals and re- 
freshments and also provides newsstand service. Meals 
or refreshments can be served at the counter or at four 
double tables arranged between the first two pairs о: 
seats on each side of the aisle. . 

The exteriors of the coaches are finished in Tuscan 
red, the standard Canadian Pacific coach color. The 
roof is in black and the name of the road is lettered in 
gold on a black letter-board panel which is also outlined 
in gold. The trucks and under body are painted black 
and black stripes are applied under the windows and at 
the bottom of the sides. 


Lighting 
Thirty-volt lamps are used for train lighting to in- 
sure that lamps will burn at full rated candle power from 
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the battery when the generator is not working. With a 
tew exceptions, the cars are lighted entirely by Safety 
prismatic glass fixtures placed on the underside of the 
baggage racks. Each fixture is equipped with two 25- 
watt lamps controlled by a toggle switch on each unit. 
This type of unit will distribute the light so that the 
intensity is only slightly greater over the aisle seat than 
over the window seat, and is designed to provide an in- 
tensity of 12 foot-candles on the 45-deg. reading plane. 
Similar fixtures are used in the passageways and smok- 
ing rooms, but these fixtures are not individually con- 
trolled. 

Single 25-watt Safety lighting fixtures are used in the 
toilets. There are also 25-watt lamps in the equipment 
lockers and over doors and desks in the mail and bag- 
gage compartments. General illumination in the mail 
and baggage compartments is provided by 75-watt lamps 
in RLM type enameled-metal fixtures. 


Air Conditioning and Heating 


The combination baggage and buffet coaches and the 
first-class coaches are all equipped with ice-activated 
air-conditioning systems. Both the recirculated and out- 
side air brought into the cars is passed through a series 
-of water sprays. A thermostatically controlled motor- 
operated by-pass valve delivers watev from the ice box 
or the sump to the sprays, depending on the amount of 
cooling required. 

A motorized damper energized through the panel set- 
ting varies the amount of fresh air, giving 25 per cent 
on cooling and heating and 100 per cent on ventilation 
only. A large dial thermometer in the air-conditioning 
control locker shows outside temperature and indicates 
to the trainman which of three settings—high, low and 
medium—is to be selected to produce best air-condition- 
ing results. 

The cars are heated by the Vapor system under ther- 
mostatic control which is interlocked with the air-con- 
ditioning control. Floor heat is obtained from fin-tube 
radiators at the usual location and is supplemented by 
top heat which is distributed through the air-condition- 

ing ducts. 
Power Supply 


Electric power for the coaches is supplied by 4-kw. 
Stone generators driven by a Stone-Cush or Hatcher 
drive, which consists of a split cast-steel gear mounted 
on the axle, driving a bronze worm. The worm is con- 
nected to the body-mounted generator through a splined 
shaft and automatic clutch. The clutch completely dis- 
connects the generator from the drive when the car is 
running at low speeds or when it is standing. This al- 
lows for motoring of the generator, an easy inspection 
of the commutator, and also relieves the drive and gen- 
erator from switching shocks. The clutch engages the 
generator at a speed of about 10 miles an hour. Drives 
of this type have now been in service on the Canadian 
Pacific for more than 600,000 miles. 

Mail and express cars are equipped with Pitt drives. 
These consist of a split steel gear, mounted on the axle, 
driving the splined shaft through spur and bevel gears. 
These drives replace the older Stone generators in which 
automatic generator output regulation was obtained by 
slipping of the belt. This change necessitated the use of 
generator regulators. Lamp voltage is controlled by 75- 
amp. Stone lamp regulators. 

The batteries on each car have a capacity of 450 amp. 
hr. and consist of 25 type A-12-H Edison cells. 


The Trucks 
The cars are equipped with four-wheel trucks having 
Commonwealth nickel cast-steel frames and_ bolsters. 
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Those under the mail and express cars have 514-in. by 
10-т. axles with Timken roller bearings. Those under 
the other two type of cars have 5-in. by 9-in. axles with 
Fafnir roller bearings on the first-class coaches and 
Matco roller bearings under the combination baggage 
and buffet coaches. The springs are of chrome-vana- 
dium steel. All trucks are equipped with the Simplex 
unit-cylinder clasp brakes with Westinghouse automatic 
slack adjusters. 

The trucks have no center pins and are equipped with 
a special lock which is being used for the first time on 
the Canadian Pacific. The body center plate is seated in 
a relatively deep bolster recess and the two are locked 
together by retainers attached to the body bolster which 
hook under the flanges projecting laterally beyond the 
front and back sides of the bolster. 

Another interesting feature of the trucks is the com- 
plete profile turning of the 3614-in. rolled-steel wheels, 
which are thus brought into static and dynamic balance. 

Fabreeka sound-deadening material is applied to the 
spring planks, the transom wear plates, under the side 
bearings and on the pull-rod guides and cylinder-lever 
supports. It is also used back of the upper buffer 
springs and around the buffer side and center stems. 

The cars are fitted. with Ajax single-fold diaphragms 
and Miner spring buffers. The mail and express cars 
and the combination baggage-buffet coaches are equipped 
with Cardwell PF6 draít gears, while the first-class 
coaches are equipped with the Miner A5XB type. The 
draft gears are designed to go solid before the buffers so 
that the over-solid load is delivered on the center line 
of the coupler. The couplers are long-shank A.A.R. 
Type E with swivel butts, and are carried on pendulum 
type centering devices. The air-brake equipment is West- 
inghouse Schedule UC-4. The cars are equipped with 
Vapor or Barco 2-in. metallic steam-heat connectors. 


Exhibition Service 


Following completion, the new trains were taken on 
exhibition tours, amounting to a total of 7,500 miles, and 
during that time were visited by more than half a mil- 
lion people. Then, after a period of revenue service on 
experimental schedules, they were put on their regular 
runs on September 27. in each instance in relatively fast 
local service with a large number of stops. Two trains 
have been assigned to the Montreal-Quebec service 
which involves a 414-hr. schedule for the 173-mile run 
in each direction, including 32 intermediate stops. One 
train, with two locomotives, has been assigned to the 
Toronto-Detroit run. This train has been christened 
“The Royal York,” and will make the round trip be- 
tween Detroit and Toronto daily, making the 229-mile- 
one-way run in 5 hr. 35 min., both eastbound and west- 
hound, with 19 intermediate stops in each direction. The 
fourth train, named "Chinook," will run between Cal- 
gary, Alta., and Edmonton, making a round trip daily 
and completing the 194-mile run in 5 hr. 15 min.. with 
22 intermediate stops in each direction. 


TRANSATLANTIC Атк Pitot Former Климлу Man.—Dick 
Merrill, noted airplane pilot who recently took Harry Rich- 
man safely across the Atlantic and back, was а Iccomotive 
fireman for the Illinois Central at Jackson, Miss., several years 
before and after the World War and a locomotive engineer 
from 1920 to 1925. Visiting aviators at Jackson lured him 
away from the railroad during the latter year. His airplane 
service has been principally as a mail pilot on the Eastern sea- 
hoard. One of his airmail exploits was saving a farm family 
from a night fire by circling low enough for the noise of his 
motor to awaken the sleeping members. 
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Failures of 


Locomotive Parts 


There is an old saying which aptly applies to this 
article, “The best laid plans of mice and men gang aft 
agley". The engineer in designing a locomotive is apt 
to overlook the fact that the finish on a part may fall 
far short of the standard on which he based his cal- 
culations. A highly-polished finish on a test piece gives 
maximum physical properties for the material tested, 
whereas the actual finish may be such that the physical 
properties are perhaps less than half of what they should 
be. As a result, the part fails in service, not because of 
poor design, but because of inferior finish. 

In inspecting some finished parts which were pur- 
chased from manufacturers, the finish was found to be 
far from desirable. The drawings clearly indicated the 
kind of finish we desired, but it developed that the manu- 
facturer's standards were on a different basis and not at 
all according to our ideas. A failure of a part because 
of this rough finish resulted in an expense of over $3,000. 

If the designing engineer could see the finish of some 
of the parts which he designed, I am afrad he would 
not sleep very well. In inspecting a locomotive part I 
found some oil holes filled with grease and waste. Why? 
To protect the holes from filling with dirt? I had them 
cleaned out and found that they were made by drilling 
from both ends. They met in a weak section of the de- 
sign; the center lines of the drilled holes were about the 
radius of the hole apart. Certainly this is not the right 
sort of hole through which oil could pass freely and, 
certainly, also, it provided a splendid starting point for 
a fatigue crack. What is an engineer to do when such 
parts fail? 

One means of lubricating the large end of a main rod 
is to have a boss for the grease cup on the top of the 
rod. This boss is drilled to form the cup, with a smaller 
drilled hole through which the grease can pass to the 
crank pin. Such a design, with a proper machine tool 
finish, with the edges of the drilled holes rounded and 
with proper fillets and freedom from welds, will last 
indefinitely. Unfortunately. some of these factors may 
be overlooked and the rods fail. Fatigue cracks start 
from torn surfaces or tool marks, and the lack of a 
proper fillet or rounded edge may concentrate the stresses 
in such a way as to start fatigue cracks. 

Sometimes a hole may be drilled too large. It is then 
filled in by welding and a smaller hole drilled through 
the welded metal. This is a questionable practice since 
it frequently leaves conditions favorable to the starting 
of fatigue cracks, as indicated in some of the illustrations. 

Failures of the types above mentioned are not infre- 
quent. We had a rod crack four months after being 
placed in service, because every edge of the grease cup 
holes was rough or burred. As a result, two deep cracks 
were found. Rounding the edges would have removed 
the burrs or roughnesses and insured a long life. 

A side view of a broken main rod is shown in Fig 1. 
The fractured surfaces are shown in Fig. 2. It will be 
noted that there is a boss at the top for the grease cavity 
and that the bottom is weakened by the drilled and 
tapped hole for the stop plug. The bottom of the hole 
at the top had been partiallv filled in by the clectric 


* Part six of an article which began in, the May, 1936, issue. 
+ Assistant test engineer, Canadian National Railways. 
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welding process. The break was caused by two fatigue 
cracks. One of these started at the electrically deposited 
metal in the side of the grease hole. An enlargement oi 
this fractured section is shown in Fig. 3. The other 
fatigue crack was caused by an edge which had not been 
properly rounded off. This fractured section is shown 
in an enlarged photograph, Fig. 4. The break at the 
bottom section of the rod is of coarse structure, indicat- 
mg that it was fractured suddenly, aíter the top section 
had given way, and not due to weakness in design of this 
bottom section. Since the boss at the top of the rod 
introduces complications as to machining, etc., it might 
be better to redesign this type of rod, leaving the boss 
off and using a detachable grease cup, thus correspond- 
ing to the cross section of the rod at the bottom with the 
stop plug hole. 

The fractured section of another side rod which failed 
in service is shown in Fig. 5. This rod had a boss at 
the top for the grease cup, but there was no stop plug 
hole through the section at the bottom. The fatigue 
crack started at the edges of the grease hole, which were 
rough and were not properly rounded. There were no 
fatigue cracks in the break at the bottom; apparently it 
fractured suddenly after the top section had given way. 
Here, again, it is quite clear that while the enlargement 
at the top may not have been responsible for the failure. 
the improperly finished surfaces and edges caused a con- 
centration of stresses, which in combination with the boss, 
resulted in the failure. 

Still another example of a main rod which failed in 
service is shown in Figs. 6 and 7. In this instance there 
are bosses at both the top and bottom, although the lower 
one is smaller. It would appear that the section at the 
top should be much stronger than that at the bottom. Аз 
a matter of fact, fatigue cracks started at the edges of 
the grease hole on both sides at the top. The same thing 
is true, also, at the bottom, due apparently to the sharp 
edges of the stop plug hole. 

Other examples of fractures through bosses on main 
rods are shown in Figs. 8 and 9. "They are of special 
interest because in the case of Fig. 8, the progress of the 
fatigue cracks is so clearly shown. "This is true to a cer- 
tain extent also of the rod shown in Fig. 9, although here 
conditions are complicated somewhat by the deposit of 
welded metal in the hole leading from the grease cup to 
the crank pin. Clearly something is wrong with the de- 
sien. or the workmanship, or both. 

When the finish of the edges of oil or grease holes is 
mentioned to the average shop man, he merely smiles and 


Fig. 1—Side view of broken main rod with boss for grease cup at the 
top. Fig. 2—Fractured surfaces of broken main rod shown in Fig. 1. 
Fig. 3—Enlargement of section in Fig. 2, showing nucleus of fatigue 
crack, that started at the edge of the metal, which was filled in by 
Fig. 4—Enlargement of the section in Fig. 2. 
showing the progress of the fatigue crack that started from the corner, 
Fig. 5—Fractured sections of an- 
other rod which failed in service because of imoroperly rounded cor. 
Fig. 6—Side view of a main rod which failed in service. Fig. 
7—Fatigue cracks started at four places, as indicated, because of 


the welding process. 
which was not properly rounded. 
ners. 
sharp edges. 
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Fig. 8—The progress of the fatigue cracks is clearly shown for this main rod, which failed in service. 
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grease plug hole complicated conditions in this broken side rod 


goes right on with his wickedness, although it is evident 
from the many examples of failures that neglect of this 
sort may lead to serious accidents. 

In sending a telegram or in dispatching a train, it is 
the practice to repeat the message, or order, so that there 
may be no mistakes. It is somewhat in this spirit that 
I am reiterating the vital importance of having the edges 
of drilled holes properly finished, with suitable rounded 
edges, smoothly finished. This naturally eliminates coarse 
filing. When a side or main rod fails in a few months 
because of departure from this practice, it is surely time 
to take notice and to see that it does not occur again. 

'There is another feature that must be checked closely 
and that is the drilling of the holes. This frequently 
leaves the walls torn and scored. It is important that the 
holes be so drilled that there will be a smooth finish 
throughout their length. 

There is a question as to whether the radii for the 
rounded edges should be shown in detail on the draw- 
ings and whether the finish of the walls of drilled holes 
should be specified in detail. I have been told that in 
some foreign countries the drawings do not specify these 
details, but that the shop practice covers them thoroughly 
and adequately. This seems to be a reasonable practice. 

We have also to contend with the fact that the rush of 
repairs frequently causes the avoidance of what may ap- 
pear to be unnecessary work. I recall a time when I was 
in charge of a change in the process of heat treating steel 
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springs. The method was considerably slower than the 
one formerly used and I was continually urged to rush 
this or that batch of springs. I held to the well laid out 
plans, however, with the final result that the springs 
frequently stayed out for ѕіх*ог seven years, instead of 
coming back at short intervals. 

The same thing is true with rods. Those which are 
properly finished will give a long life in service and the 
railroad will benefit to an enormous extent. The loss 
from poorly machined rods is very great and it can be 
cut drastically by attention to the radii of finished edges, 
the elimination of tool marks and score marks, and per- 
haps slight changes in design. The designer must bear 
in mind that he must eliminate possibilities of a part 
failing because of tool marks or unfinished edges, etc., 
by designing the parts as plain and simple as possible. 
'The shop man can finish almost any shape desired, but 
it is not always desirable to have him do this, if it makes 
it possible for a thoughtless mechanic to provide causes 
of failure because of poor finish. Odd shapes require 
special care and should be avoided as much as possible. 
The locomotive wants plain lines of strength, and if 
these are used the beauty and a long, useful life will 
be insured. 

In conclusion, let me emphasize again two facts which 
I have tried to bring out in this article—the necessity for 
the proper finish of the edges of drilled holes and the 
design of the parts to avoid concentration of stresses. 


Railway Mechanica! Engineer 
DECEMBER, 1936 


Locomotive Cylinder 
Irons Compared 


The recent production of a pair of locomotive cylinders 
weighing 10,000 Ib. each has furnished some interesting 
information on the improvements obtainable from the 
use of small amounts of nickel in conjunction with a high 
grade base mixture which offers no difficulty of produc- 
tion in the grey iron foundry under ordinary production 
conditions. 

In order to obtain mechanical-property data which 
would be more nearly comparable with the properties 
represented by the large slow-cooling castings, special 
test bars 4 in. in diameter by 18 in. long were cast in 
addition to the smaller arbitration type bars. In con- 
nection with the latter it should be noted that these 
were 1.50 in. in diameter instead of the 1:20 in. in diam- 
eter of the standard arbitration bar. The tests which 
furnished the data presented herewith were conducted 
in the Bayonne research laboratory of the International 
Nickel Company. The testing laboratory of the railroad 
in whose shops these castings were produced also con- 
ducted an investigation, the results of which are in sub- 
stantial agreement with the present data. The object 
was to determine the relative tensile strength, transverse 
strength, Brinell hardness and microstructure in the 114- 
in. and 4-in. sections of two types of locomotive cylinder 
iron as shown below: 


Plain Nickel 

iron cast iron 
"Total carbon: эле ын durs dun ue al der S 3.40-3.50 2.90-3.00 
Sil COH (seva eee uhr nz eet dus КЕКЕК АГА 1.40-1.60 90-1.00 
Manganese сокет а наузан ago» 40- .50 .85- .95 
Nickels ани sortis as 1.00-1.25 

Charge, per cent 

Pig FILO, Vots cance “stand s ES qr qo t NIE S PON 25 15 
Car-wheel астар, зе зе ваен лаа гава 40 s 
Foundry “returns: э. qnie sioe e ues e s wales e 35 15 
Steel sc paises ad y recte ers ed rua ruler Er И ЕКЕН 4% 70 


The following results were secured from the tests: 
1. An improvement of 100 per cent in the tensile 
strengths of test bars taken from the center of 4-in. 
rounds was found to exist in nickel cast iron as com- 
pared with the conventional grey iron. It is interesting 


Piain 1% Nickel 
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Note: АП tests were made in the center of 4-in. by 14-in. bars to 


approximate the cooling rate in cylinders. 
Physical properties of plain and nickel cast irons suitable 
for locomotive cylinders 


to note that an improvement of this order in the heavy 
section is compared with an improvement of but 50 per 
cent in lIZ-in. test bars representing the same two 
materials. 

2. Transverse tests on 1.25-in. diameter bars ma- 
chined from the center of the 4-in. rounds substantiated 
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the improvement in strength referred to in No. 1. As 
tested on 12-in. centers, the nickel cast iron showed an 
improvement in transverse strength of approximately 
90 per cent with a 28 per cent improvement in deflection. 

3. The Brinell hardness in the center of the 4-in. 
round-plain cast iron was found to be 137 as compared 
with 228 for the nickel cast iron as determined in the 
same relative position. 

4. The microstructure of the plain iron in the 1/2-іп. 
section was found to be ferritopearlitic, as compared 
with a very fine pearlitic-sorbitic matrix in the nickel 
cast iron examined in the same section. 

'The core of the 4-in. diameter bar in plain cast iron 
displayed a coarse ferritopearlitic matrix containing free 
ferrite, whereas the nickel cast iron in the same section 
showed a very fine pearlite and some sorbite. 

5. The fracture of the alloyed cast iron in the 1/-іп. 
section was found to be mottled, but despite a Brinell 
hardness of 332 in this section these bars were machined 
without much difficulty. It should be noted that the frac- 
ture of this same material as observed in the 4-in. sec- 
tion was medium-grained and grey and that the Brinell 
hardness in this section was 228. 

This difference in fracture is accounted for by the 
larger volume of metal and the correspondingly slower 
cooling rate in the heavier test bar and is more nearly 
representative of what might be expected in the casting 
itself. 


New Haven 
Diesel Switehers 
(Continued from page 528) 


The field-shunt circuits serve a double purpose. By 
the selective operation of the proper field-shunting con- 
tactors, weight transfer between axles is compensated 
for during operation at high adhesion. In other words, 
the field of the motor on the leading axle of each truck 
is shunted, thereby reducing the tractive force on that 
axle approximately in proportion to the amount of 
weight relieved. This allows all four axles to operate 
at the same adhesion even though their loads are dií- 
ferent, and thereby advantage is taken of the entire 
weight of the locomotive, and not the weight as limited 
to about four times the load on the lightest axle under 
severe weight-transfer conditions. Weight-transfer com- 
pensation is obtained by operation of a foot pedal at the 
engineer's position and is used under much the same 
conditions as sand. By its use the effective weight of the 
locomotive is increased about 10 per cent. 

As a further aid to rapid switching, slip relays are 
installed which operate a buzzer at the engineman's 

osition when slipping occurs, giving him instant warn- 
ing that he has lost the tractive force on one truck or 
both. 


Auxiliaries 


The main generator also furnishes power for all auxil- 
iaries. At idling speed, 300 r.p.m. with the throttle in 
the off position, the main generator voltage is regulated 
at 115 v. by a voltage-control relay. When the throttle 
is open, the generator continues to operate the com- 
pressor and radiator blower, but the battery charge is 
dropped and the battery furnishes power for control and 
lights. 

The compressor is a high-speed, single-stage, water- 
cooled machine with a displacement of 100 cu. ft. per 
min. It is driven by a double-commutator motor for 
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operation at full displacement at 115 v. during idling, 
and at full displacement at 600 v. when the generator is 
furnishing traction power. 

Provisions were made for heating the locomotives in 
cold weather from an external steam supply when the 
Diesel engine is shut down. Keeping the engine from 
freezing is always a troublesome problem during lay- 
overs. The New Haven switchers, therefore, were equip- 
ped with a 2-in. insulated steam line with standard hose 
and coupler head at each end, so that they can be con- 
nected either to yard steam supply or to a steam locomo- 
tive, and the engine jacket, radiators, piping, etc., kept 
warm. 

The generator is isolated from the engine compart- 
ment by a partition, the generator fan discharging on the 
engine side of this partition. Thus the generator draws 
cool air in over the control equipment and discharges 
it into the engine room, putting the engine room under 
pressure to assist in its ventilation. The air intake of 
the engine is taken almost directly at the louvers in 
the hood doors so as to provide the coolest air possible. 

Up to the middle of October three locomotives had 
been delivered to the railroad and immediately prepared 
for and put into regular 24-hour service in New Haven. 
Preliminary plans call for the assignment of three loco- 
motives in New Haven, two in Providence and five in 
Boston. 


Improved Boiler 
Cheek Valve 


A combination ball-and-stop boiler check valve, recently 
placed on the market by the Morris B. Brewster Co., 
Chicago, employs a stainless-steel ball in the upper or 
pressure cavity of the body for retaining boiler pressure 
therein to permit the removal of the stop check valve 
for reseating, when necessary, without blowing down 
the boiler. 

The ball, being nearer to the source of pressure, takes 
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Brewster combination ball-and-stop boiler check valve 
its seat when the flow of intake boiler feed water ceases, 
an instant prior to the stop check valve. The stop 
check valve, in turn, seats against the receding branch 
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pipe water as a cushion with a resultant reduction in 
pounding effect and frequency of reseating. 

The ball rotates, when unseated during the intake of 
boiler feed water, in monel-metal guides cast integral 
with the upper cavity of the check body, and this rotary 
action maintains the ball in a scoured condition which 
assures dependable seating at all times. The lift oí 
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Clamping screw for seating the ball when 
testing a feed pump 


the stop check valve is governed by the length of the 
projections on its top surface which may be reduced 
to provide increased lift if necessary. 

This boiler check is designed with either threaded 
spanner nut or bolted flange connections to the branch 
pipe and for either single-side or twin-top boiler appli- 
cations for use with an injector or a boiler feed pump 
system. When used with a boiler feed-pump system, 
a cap with a clamping screw is provided for seating 
the ball when a slip test of the feed pump is being made. 


Canadian National 4-8-4 type locomotive 
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EDITORIALS 


Attention 
Please?! 


With the completion of the December issue of the Rail- 
way Mechanical Engineer the final work on the index 
for the calendar year is begun. The index is mailed 
only to those who desire it. If you did not receive 
the 1935 index, please send us promptly your name 
and address for inclusion on the 1936 mailing list. A 
subscriber having requested the index for 1935 will re- 
ceive it again this year without further attention. 


Equipment 
Orders 


The number of orders placed for cars and locomotives 
for domestic use during October was most gratifying, 
as was pointed out in the editorial on Car and Locomo- 
tive Orders in our November number. The record for 
the first 27 days of November, however, proved to be 
much better, two good sized orders being announced 
the day before Thanksgiving. Orders reported for the 
first 27 days of November included 193 locomotives, 
2,550 freight cars, 42 passenger cars and six light- 
weight passenger trains with an aggregate of 20 body 
units. This brings the total orders for domestic use, 
for the first eleven months of 1936, except for the last 
few days of November, to 373 locomotives, 41,214 
freight cars, 204 passenger cars and 10 light-weight 
passenger trains with an aggregate of 52 body units 
either partially or wholly articulated. 


Equipment Ordered for Domestic Use 


Freight Passenger 
Locomotives Cars Cars 
1925-9 (inc), Average 981 78,854 1,980 
1930 . 440 46,360 667 
176 10,880 11 
12 1,968 39 
. 42 1,685 6 
183* 24,611 3881 
83 18,699 63 
373 41,214 204$ 


* 73 of these were electric locomotives for the Pennsylvania. 

1113 of these coaches were for the Erie and 50 for the New Haven. 
$ То this must be added 52 body units in 10 light weight articulated 
ins. 


There were inquiries outstanding on November 27 for 
72 locomotives, 11,031 freight cars and 36 passenger 
cars. There is, therefore, a possibility that before the 
end of the year total orders for locomotives and freight 
cars may equal or exceed those for the year 1930. Car 
loadings have continued to hold up well and general 
business conditions are such that it is quite likely that 
unless something unforeseen happens, the traffic for the 
year 1937 will greatly exceed that for the present year. 
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An Outstanding 

Performanee 

A passenger-train performance was recorded on the 
London & North Eastern Railway of England on Au- 
gust 27 which is both outstanding in character and il- 
luminating in relation to the light-weight, high-speed 
trains which have been attracting so much attention in 
America. The performance was recorded on a regular 
run of the "Silver Jubilee" train operating between Lon- 
don and New Castle, a distance of 268.3 miles, on an 
overall schedule of 67.07 miles an hour with one inter- 
mediate stop. The run was made with the regular 
train of seven body units, articulated in two groups of 
two and one group of three units each, weighing 246.4 
(short) tons, with a dynamometer car which brought the 
train weight up to 284.5 tons. The train was hauled 
by the "Silver Link," a streamline Pacific type loco- 
motive, with a total weight, including tender, of 185.2 
tons, bringing the entire weight of train and locomotive 
up to 469.7 tons. 

On the opposite run on the same day a maximum 
speed of 113 miles an hour was recorded on a descend- 
ing grade. During the performance under considera- 
tion, however, the top speed was limited to 90 miles an 
hour and all operating slowdowns were strictly observed 
to determine what reserve the locomotive might have 
on the schedule. The record of the run, presented in the 
Railway Gazette (London), deals with the non-stop 
portion from Kings Cross to Darlington, 232.3 miles, 
made on a schedule of 198 min., or 70.4 miles an hour. 
This was actually timed on the day in question at 194 
min. 43 sec., or 71.48 miles an hour. 

The trend of the road is essentially level, there being 
no significant difference in elevation between the two 
termini. There are, however, two major summits with 
ascending grades at the prevailing rate of 0.5 per cent 
for approximately eight miles and nine miles, re- 
spectively, with a number of lesser summits with simi- 
lar grades two or three miles long. The remainder of 
the line is gently rolling or level. 

Except for periods of acceleration at the beginning 
of the trip and following a number of operating slow- 
downs, the locomotive worked steadily at a cut-off of 18 
per cent, including the ascent of the longer of the two 
hills, which was made without change of cut-off with a 
reduction of speed from 8614 miles an hour to 75 miles 
an hour in 11 miles, of which five ascended at the rate 
of 0.5 per cent and three 0.56 per cent. One of the re- 
markable features of the locomotive performance was 
the small drop in pressure between the boiler and the 
steam chest. During much of the time the locomotive 
was operating with full throttle the pressure drop was 
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limited to 5 lb., with occasional increases to 10, 15 and 
20 lb. For an appreciable part of the run on the de- 
scending grades the locomotive was operated with the 
throttle partially closed. 

The Silver Link is a three-cylinder locomotive carry- 
ing a boiler pressure of 250 Ib. and developing a tractive 
force of 35,455 Ib. on 80-in. drivers. It has a combined 
heating surface of 3,326 sq. ft. and a grate area of 41.25 
sq. ft. Estimating the indicated horsepower capacity of 
the locomotive at high speeds conservatively, this train, 
as operated during the test, had a horsepower-weight 
ratio of slightly less than 5 hp. per (short) ton of com- 
bined locomotive and train weight and a ratio of five or 
better per ton when hauling the normal train. 

The Denver Zepyhr trains recently placed in service 
by the Chicago, Burlington & Quincy consist of ten 
body units, three of which are independent vehicles and 
seven of which are articulated in three groups of three, 
two and two units, respectively. The trains weigh 4151 
tons each and are hauled by a two-unit Diesel-electric 
locomotive weighing 213 tons, a total of 628.5 tons. 
The 3,000 hp. of rated engine capacity provides a horse- 
power-weight ratio of 4.7 hp. per ton of combined train 
and locomotive weight. j 

This train operates on a schedule of 16 hours for 
1,017 miles, an average, including ten intermediate stops, 
of 63.56 miles an hour. The character of the two runs 
is so different that direct comparisons are impossible. 
Both, however, have two characteristics in common. 
They require fast running, and their ability to maintain 
such schedules lies in a high horsepower-weight ratio, 
not primarily in the kind of motive power with which 
they are hauled. 


Handle Small Tools 
Carefully 


Experienced railway shop men generally appreciate that 
small cutting tools, such as milling cutters, reamers, 
taps, etc., with exposed cutting edges, must be handled 
carefully if the desired results in the way of smooth, ac- 
curate high-production work are to be obtained. In 
other words, the tools may be correctly designed and 
ground in the first place, but unless the cutting edges 
are guarded against subsequent damage throughout the 
entire period of shop and tool room handling, they are 
almost sure to become dulled, nicked, or broken with 
resultant inferior work, power wasted and time lost. 

The unfortunate fact about cutting-tool efficiency is 
that it may be lost by momentary carelessness on the 
part of shop men, who, generally speaking, are good me- 
chanics but who have allowed their vigilance to relax 
in a brief period of thoughtlessness, or just enough to 
permit tool damage to occur. The result it that all of 
their good work in being careful nine-tenths of the time 
is lost. 

Many instances may be cited to show the way in 
which even a careful program for the handling of small 
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tools may be rendered largely ineffective by slighting 
a single detail. In one shop, for example, the tool 
foreman took a justifiable pride in his toolroom with 
its modern equipment and well-designed bins where cut- 
ting tools could be kept safely and in an orderly arrange- 
ment. He even went so far as to line the bins in the 
tap section with felt to protect the cutting edges of the 
tools. Much to the chagrin of the foreman who made 
a surprise check one day, he found taps stacked two 
and three deep in some of the bins! Needless to say, 
many were nicked. A further check in the shop showed 
numerous instances in which machinists tossed individual 
taps carelessly onto metal-top benches or into metal- 
lined tool boxes, etc. 

Milling cutters of the larger size are usually handled 
fairly carefully owing to their weight, but small cutters 
and especially reamers frequently receive even less con- 
siderate treatment than taps. An article in the March 
Railway Mechanical Engineer, page 121, showed how 
one large midwestern railway shop used expensive ring 
gages to check the accuracy of reamer taper after grind- 
ing and also provided individual rubber protective boots 
for the larger frame reamers to avoid the possibility of 
damage while handling them about the shop. These 
boots consisted simply of scrap air-brake hose, cut to 
the proper length and provided with a wooden block 
in one end, held in place by three or four short nails. 
By the enforcement of rather rigid instructions requir- 
ing that reamers be kept in these protective boots at 
all times while out in the shop, except when actually 
being used for reaming holes, much more satisfactory 
reamer conditions and performance were attained. 

One other fact regarding cutting-tool condition should 
be kept in mind; namely, that while the results of care- 
less handling and resultant tool damage can be corrected 
by frequent grinding, cutting-tool life is thereby propor- 
tionately reduced. It is obviously good economy to 
exercise constantly the greatest care practicable in han- 
dling all types of cutting-tools used in railway shops. 


Re-Winning 
Publie Opinion 


Alfred P. Sloan, Jr., president of the General Motors 
Corporation, gave a luncheon in New York on No- 
vember 10 for Charles F. Kettering, in commemora- 
tion of the twenty-fifth anniversary of his invention 
of the electric self-starter for automobiles. During the 
course of the luncheon W. Averell Harriman, chairman 
of the Union Pacific, was called upon to speak for 
the railroads. Mr. Harriman naturally referred to the 
fact that early in the century the Union Pacific led 
the way in the application of the first internal combus- 
tion engine to a rail motor car. The first one of these 
cars, designed and built under the direction of W. R. 
McKeen, Jr., superintendent motive power of the 
Union Pacific, was placed in service April, 1905, and 
was described in the August, 1905, number of this 
publication, which was then known as the American 
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Engineer and Railroad Journal. A considerable num- 
ber of these cars were built and placed in service. 

Mr. Harriman went on to say: “We had our en- 
gineers abroad, studying all through the 20’s the prog- 
ress of the Diesel engine, but we did not feel that it 
was reliable enough or the economies justified the ex- 
pense of experimentation, until we realized that public 
Opinion was at stake and there was not any amount of 
money that we could not afford to spend to regain 
that.” 

There is no doubt but what the dramatic introduc- 
tion of the streamlined trains has been a tremendous 
factor in attracting favorable public attention to the 
railroads. The public has regarded this innovation as 
evidence that the railroads still have a lot of fight in 
them and are determined to regain passenger traffic 
which was lost to their competitors. Passenger trains, 
whether streamlined or not, have been speeded up 
throughout the country and an increasing amount of 
attention has been given to making all trains more 
comfortable and convenient. 

Mr. Harriman’s final point, however, was a bit un- 
usual and drives home a truth that we have systemati- 
cally tried to emphasize in these columns, and that is 
that mechanical department employees, although they 
do not normally come in intimate contact with the trav- 
eling public, have an important responsibility in es- 
tablishing better relations with the public. “Now it 
would seem rather odd when we are thinking about en- 
gineering," said Mr. Harriman, "I am talking about 
public opinion, but I think it would be a darned good 
thing if you engineers would put your minds to work 
on the job for industry to rewin public opinion." 

The public is greatly and favorably impressed with 
the improvements that have been made in railway 
equipment and in the speeding up of the services. It 
will not be content, however, unless the job is fully 
and well done. A public which is shown all sorts of 
little courtesies by those who serve it in various capaci- 
ties will not be satisfied with a few first-class trains, 
which are fitted with the latest conveniences and are 
decorated in an attractive maner. A favorable public 
opinion is vital to the railroads and its continuance can 
only be insured when the railroads extend the best of 
services and courtesies to the passengers on all trains, 
as well as to shippers generally. The mechanical de- 
partment, because it designs and maintains the equip- 
ment, has a large responsibility in this effort. 


NEW BOOKS 


HANDBOOK or ENGINEERING FUNDAMENTALS. Pre- 
pared by a staff of specialists under the editorship 
of Ovid W. Eshbach. Published by John Wiley & 
Sons, Inc., New York. 1,081 pages, 5V4 in. by 8% 
in., illustrated. Price, $5. 

The “Eshbach” handbook is the first volume in a 

proposed new Wiley Engineering Handbook Series. 
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It has been prepared for the purpose of embodying in 
a single volume those fundamental laws and theories of 
science which are basic to engineering practice and is 
essentially a summary of the principles of mathematics, 
physics and chemistry, the properties and uses of en- 
gineering materials, the mechanics of solids and fluids 
and the commonly used mathematical and physical 
tables, to which has been added a discussion of the 
elementary legal aspects of contractual relations with 
which all engineers should be familiar. The thirteen 
sections of the book cover Mathematical and Physical 
Tables; Mathematics; Physical Units and Standards; 
Theoretical Mechanics; Mechanics of Materials; Me- 
chanics of Fluids; Engineering Thermodynamics ; Elec- 
tricity and Magnetism; Radiation and Light Acoustics, 
and Meteorology; Chemistry; Metallic Materials; 
Non-Metallic Materials, and Contracts. 


Kent’s MECHANICAL ENGINEERS’ HANDBOOK—POWER. 

Published by John Wiley & Sons, Inc., New York. 
1,254 pages, illustrated; 55% in. by 85$ in. Price, 
$5. | 
Kent’s Handbook, in two volumes, of which “Power” 
is the first, is the second of the revised Wiley En- 
gineering Handbook Series. The second volume, “De- 
sign and Shop Practice,” will not appear until next 
spring. “Power” deals with the entire field of power 
and its application. It is divided into 17 sections. 
Section I, Air, includes not only a description of the 
properties of air, but also a discussion of the flow of 
air and a full treatment of air-compression, including 
fans and blowers. Section II, Water, covers the funda- 
mentals of hydraulics. Section III, Heat, treats of 
the measurement of heat, heat transmission, evapora- 
tors and evaporation, dryers and drying, heat insula- 
tion and thermodynamics. A section on Combustion 
and Fuels follows. Section V gives information con- 
cerning steam, with extensive data as to its properties, 
steam piping and steam valves. Section VI applies 
these principles of the action of steam to the steam 
boiler, describing the various types of steam boilers, 
their performance, construction, etc., as well as super- 
heaters, economizers and air heaters, moisture in steam, 
feedwater for steam boilers, boiler furnaces, and chim- 
neys and draft. Section VII discusses the Steam En- 
gine, while Section VIII covers the types, performance, 
etc., of the steam turbine. Section IX deals with Con- 
densing and Cooling Equipment, and Section X with 
Refrigeration and Ice Making. Section XI presents 
a summary of the essential information in the field of 
Heating, Ventilating and Air-Conditioning. Internal 
Combustion Engines, including Diesel, gas and gasoline 
engines, are given much space in Section XII and Gas 
Producers in Section XIII. The needs of the me- 
chanical engineer in railroad engineering, automotive 
vehicles and aeronautics are covered in Section XIV. 
Section XV summarizes the fundamentals of Electric 
Power. Power Test Codes are discussed in Section 
XVI and Section XVII contains mathematical tables 
of importance to the mechanical engineer. 
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THE READER’S PAGE 


No Grouchy 
Railroad Employees? 


To THE EDITOR: 

I have been on the look-out for a long time for some- 
thing I can disagree with, or at least question in the 
columns of the Railway Mechanical Engineer—not for 
any special reason, but perhaps because I believe it is 
impossible for any publication always to be 100 per cent. 

I think I have found it at last. On page 399 of your 
September number, your otherwise very interesting and 
timely editorial states that one is constantly confronted 
with criticisms of grouchy railroad employees. Surely 
you have been referring to the notes you made years 
ago in your travels around the country, and I just want 
to give you an opportunity to correct your statement or 
bring on some proof. I am speaking for the Canadian 
National Railway and believe such a condition does not 
exist on this railroad. Come on now, where are the 
grouches located? 

Harry WESTBROOK 

(Cases of grouchy railroad employees are not hard to 
find, even in these days. It would be embarrassing to 
have to mention names and places. It is true that some 
railroads have gone a long way toward impressing their 
employees with the necessity for courtesy and friend- 
liness. Experiences within recent months, however, and 
correspondence which is coming to our desk, indicate 
that many railroad employees are almost entirely lack- 
ing in an understanding of the importance of courtesy 
and friendliness in contacting with the traveling public. 
— Editor.) 


Carrying Зегар 
In the Storehouse 
To THE EDITOR: 


Since 1929 large numbers of cars have been retired. 
The majority of this equipment has been dismantled by 
contractors who sell back to the railroads whatever 
material they wish. 

Generally the stores departments of the railroads 
furnish the contractors lists showing what items they 
want. The stores departments place this material in 
stock without knowing whether or not they are buying 
good material or scrap material. Then, when the 
mechanical department issues a requisition for some of 
it, in many cases it is found that, according to A. A. R. 
rules and specifications, the items furnished should be 
scrapped. Items such as truck springs, brake beams, 
couplers, cast-steel truck side frames and many others 
are either scrap or have to be repaired. The repairs 
to these items will cost more than it would cost to pur- 
chase them new from the manufacturer. Besides, there 
is the delay in getting out the cars, etc. 

On the majority of the railroads you can see large 
piles of coupler knuckles purchased from this source. 
A good many of them should not have been purchased 
and would not have been had the proper gages been 
used before they were removed from the couplers. If 
the proper gaging and inspection were made when such 
' materials are purchased, the railroads would not be 
carrying a lot of scrap material in stock. 

W. H. SHIVER. 
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Take It 
On the Chin 


To THE EDITOR: 

Like many other roundhouse foremen, I have come 
to regard the Railway Mechanical Engineer as some- 
thing to look forward to each month. The interesting 


‘letter, or article, by “Bill Brown" several years ago, 


brought the foreman’s job very much to the front. 

From time to time, we read articles in the magazine 
by supervisors; some lament the fate of the roundhouse 
foreman and set forth changed conditions, running 
through terminals, and a host of other reasons for the 
foreman’s so-called hard times. Again, others give us 
a picture which shows up very much in contrast. They 
have time to attend to lodge work, and other social func- 
tions. Occasionally they enter the House of God. 

Just what does the outsider, or perhaps the chief 
supervisor, think of these opposites. Frankly, were I a 
chief of motive power, looking over the pages of the 
Railway Mechanical Engineer, I would wonder whether 
or not some of these men were “whiners” and others 
“cheerful, hustling, good, common-sense foremen.” 

True it is that conditions have changed. The stage 
coach passed, giving way to the “iron horse.” Before 
me, as I write, is a part of a sermon preached by a 
certain Divine about a century ago, calling down the 
wrath of the Almighty on those who rode the “smoke 
belching, roaring contraptions,” as he called the steam 
engines of George Stephenson’s day. 

Progress was not stayed by such diatribes. Time 
marched on, and ever will. We foremen must accustom 
ourselves to the ever-changing conditions. The writer, 
after almost 30 years connection with the “iron horse,” 
and its activities, looks back upon these years as a pano- 
rama of progress. A ranking officer once remarked, “we 
cannot put 50 year heads on 25 year old shoulders, it is 
experience that counts.” True, and that experience has 
covered many fields with any foreman who has had the 
benefit of many years experience, as instance: 

The great increase in size and hauling capacity of 
our locomotives. Streamlining, and also the Diesel and 
oil-electric engines. Improved methods of effecting re- 
pairs and modern types of machinery. The electric and 
oxy-acetylene methods of welding. Systematic methods 
of following up failures to determine the cause, with a 
view to education and avoiding repetition. Education 
on accident prevention, from which excellent results 
have been obtained on our railway systems. The short- 
ening of hours of service, and general improved working 
conditions, not to mention a hundred and one laws, rules 
and regulations, all pointing in the direction of educa- 
tion, safety, and good railroading. 

We foremen should endeavor to keep up to scratch. 
After all, it is our job and we are a cog in the wheel 
of the great system we serve. 


The test of the man is the fight he makes 
And the grit that he daily shows; 

In the way that he stands on his feet and takes 
Life’s numerous biffs and blows. 


A coward can laugh when there’s nothing to fear 
And everything goes like a song; 

But it takes a man to stand up and cheer 
When the whole blamed works goes wrong. 


ANOTHER ROUNDHOUSE FOREMAN. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Eliminate All Tool Marks 


Since more attention has been given the proper machining of 
parts we have noticed longer life with better results. A campaign 
is being made to eliminate all tool marks from machined sur- 
faces and, wherever possible, ground fits are being made. 


Better Be on the Right Side 


I have read wth interest most of Mr. Williams’ articles and be- 
lieve that the points he brings out are generally very well taken. 
I think that some of the consequences he points out are probably 
somewhat exaggerated. However, it is of course always better 
to be on the side of extreme carefulness rather than carlessness 


in finishing locomotive parts, and not leave tool marks which тау. 


later result in failures. 


'Tricks of the Trade 


With seniority ranking in locomotive shops today, mechanics 
do not move around as in the days of boomer journeymen, who 
carried from shop to shop the latest ideas and methods. We ap- 
prentices are taught but one method per operation, and only from 
the old timers or some trade publication may we learn of the 
dozen different methods in use at other points and of the tricks 
and short cuts employed. 


Hardly Scratched the Surface 


The information furnished by Mr. Williams in his articles 
on Failures of Lccomotive Parts is of great interest to all rail- 
road men. However, he has hardly scratched the suríace. We 
have been following the practices referred to by Mr. Williams 
for quite a while, and have even gone further, with the result 
we have avoided many failures of locomotive parts, which has 
naturally reduced the number of engine failures and delay to 
trains. 


Links in a Chain 


If I might say so, I should like to see kept out of the Railway 
Mechanical Enginecr all such articles as those by correspondents 
dealing with whose department is of the greatest importance. I 
think such stuff very childish and in poor taste. Let us fully ap- 
preciate the importance of the other fellow's job—we are all 
links in the chain. Let us learn from each other, not knock each 
other. i 


Williams’ Articles Thought-Provoking 


Mr. Williams’ articles have the one excellent feature of being 
thought-provoking. Smooth and bright finishes are naturally 
desirable, but the question comes as to the cost and practicability 
of obtaining them. It is one thing to point out that rough 
machining leads to failures, but it is another thing to figure out 
just how much you are warranted in spending in eliminating 
rough machining. Such a problem can only be answered by real 
research. That is the kind that is thorough and costs time and 
money. It seems to me that such work is well worth while and 
inasmuch as all railroads would benefit, it is a matter for con- 
sidered action. 
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Heating Passenger Trains 


The subject of steam heat on passenger trains needs to be 
dragged out into the open and treated rather mercilessly. How 
much steam is required to heat, let us say, a standard 12-section 
Pullman sleeping car, standing still in zero weather? At 60 
miles per hour? At 80 miles per hour? What is the pressure 
drop from the locomotive to the rear car under the same con- 
ditions? This problem involves certain fundamentals which are 
not necessarily tied up with specialized equipment of a competi- 
tive character. 


Can’t Be Too Careful in Checking Up 


The articles written by F. H. Williams are very interesting 
and show conclusively that unless we are pretty well versed in 
failures of this kind we should not pass judgment on the cause of 
the failure. As far as we are concerned, in the turning and 
finishing of tires, I believe the practice at the shops is proper. 
We carry out the writer’s suggestion and forward the broken 
parts to the laboratory for proper examination by those who 
are well fitted to do this examining ; in making reports of failures 
of this kind, it is very important that all details be covered. 


Administrative Ability Does Count 


I read the article, “So You’d Rather Be a Puritan?” and 
re-read the “Roundhouse Foreman’s Daily Log,” and found them 
very interesting. While I realize that a roundhouse foreman 
at times comes up against a set of -conditions that is difficult 
to overcome, I think that the gentleman who wrote these articles 
must be better at writing for magazines than at handling a 
roundhouse. A good roundhouse man must possess, among 
other things, mechanical ability, mechanical experience, executive 
ability, and authority. If he had these, I don’t believe there 
would be many occasions on which he would have to cope with 
as many obstacles as does the gentleman who wrote the “Round- 
house Foreman’s Daily Log.” 


Tire Failures 


I have read Mr. Williams’ articles on Locomotive Failures 
with a good deal of interest. With the increased speed, tire 
failures have become more numerous and frequently no good 
reason has been in evidence as a cause of the failures. И 
better and smoother boring of the tires will have a tendency to 
guard against such failures, and I have good reason to believe 
it will, then a good deal has been accomplished by Mr. Williams’ 
research. We have all learned in later years to appreciate the 
hazard of sharp corners and scratches on machined parts, and 
as we go along the fruits of better shop practices should 
register an improved service, which, after all, is what we are all 
striving for. 


Suggestions for Walt Wyre 


I get quite a kick out of the Walt Wyre stories and the dis- 
cussions on the Reader’s Page about the foreman.****Getting 
back to Walt Wyre, I believe not enough is being done in his 
stories relating to the primary causes of engine and car failures 
and the proper methods of overcoming them. In other words, 
would it not be a good idea for him to write his stories so as 
to be most instructive to the younger railroader, by giving him 
the benefit of experience? I read an article about a throttle 
which leaked badly after being ground in. This operation was 
repeated several times without stopping the steam leak. Even- 
tually it was found that the throttle box had been cast thin on 
one side and that expansion caused it to warp, resulting in the 
leakage. I like to read such articles because they are instructive. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Quantity Production of 
Piston Packing Rings 


The Dunbar type of sectional packing ring is used gen- 
erally for locomotive cylinder packing on the New York 
Central System and the production of these rings has 
been concentrated at the West Albany, N. Y., shop. 


Description of the Ring 


_ Fig. 1 shows the details of the Dunbar type ring. It 
is a sectional ring consisting essentially of an outside ring 
rectangular, in cross section, an inside ring of L-shaped 
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cross-section and a tempered alloy-steel spring expander 
used in the grooves of the piston under the ring. 

These rings are used for cylinder diameters varying 
from 19 in. to 4012 in. As indicated in the drawing the 
rings are in segments, the number of segments varying as 
follows : 


Cylinder diameter from 19 to 22% in. .............. 6 segments 
Cylinder diameter from 23 to 27 in. .......... ... 7 segments 
Cylinder diameter from 27 to 28% in. ... 8 segments 
Cylinder diameter from 34 to 3414 in. ... 9 segments 


Cylinder diameter from 40 to 4014 in. ......... . 10 segments 


Rings to be laid out into the number of segments 
called for in table and stamped with the size of cyl- 


After each segment is numbered consecutively cut 
both rings with a saw 3; thick. From one of the out- 
side segments cuta 1$ piece and rivet it to one of the 


In order to provide the lap joints of the different seg- 
ments after the completed inside and outside rings have 
been machined, a section of the outside or plain (rec 
tangular) ring 1-% in. in length is cut off and riveted to 
a segment of the inside or L-ring so that when finally 
assembled this spacer makes it impossible to assemble 
the rings in such a manner that the joints in the inside 
and outside rings coincide. 


Facilities for Producing Rings 


Both the plain rings and the L-rings are produced 
from cast iron tubs on two vertical turret lathes. 


See Note 


Fig. 1\—Details of Dunbar type 
ring 

The table referred to in the note 
above appears on the railrozd 
company's original drawing and 
includes the dimensions of the 
various sizes of rings for ai 
locomotives 


fg Iron or Steel ; 
Wire Rivets "X-X" 


Aíter the machining is completed the rings are sawed 
into segments by means of a power saw on a saw table 
equipped with a spacing device which enables the oper- 
ator to saw the solid rings into the desired number of 
segments. From this location the segments pass on to 
an electric drill which is used to drill and countersink 
the holes for the rivets in the spacer section of the rings. 
Next a pneumatic squeezer is used to set the rivets, 
then a pneumatic hammer to drive the rivet heads home. 
A bench grinder is used to grind off the rivet heads 
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General view of the cylinder packing-ring production department at West Albany 


flush with the surface of the ring. Next, the segments 
of a complete ring set are wired together, after which 
they are given an oil bath. They are then dried, wrapped 
in burlap, and tagged with the cylinder size, ready for 
shipment. 


Production Methods 


With the exception of the fact that different sizes of 
rings are cut up into varying numbers of segments, the 
production method is the same for all sizes of rings. In 
order to follow the operation through from start to finish, 
this article will deal with a ring set for a cylinder 
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diameter of 28 in. Reference to Fig. 1 will indicate that 
the finished assembled ring is 13 6 in. by 1-Ив in. in 
cross-section and that the inside and outside diameters 
of the plain and L-rings are as follows: 


L-rings Plain rings 
Finished outside diameter, in. ................ 28 28 
Finished inside diameter, in. ................. 25% 26% 
Rough packing tub outside diameter, in....... 28% 28% 
Rough packing tub inside diameter, in. ....... 25% 26 
Length of rough packing tub, in. ............ 1634 17 
Number of segments in ring ................ 8 8 
Number of rings produced from one tub ...... 15 22 


Machining Operations on Plain Rings | 


After the rough tub for the plain rings is set up on 
the vertical turret lathe table the first operation is to 
face off the top of the tub. This is done with a tool in 
the main head, using a feed of .068 in. and a cutting 
speed of 100 ft. per min. The next operation is to bore 
and turn the entire length of the tub. These two opera- 
tions are performed simultaneously with one cut, as 
shown in Fig. 5, the boring tools being mounted in the 
main head and the turning tools in the side head. The 
tools used are shown in Fig. 3 (A). 


Fig. 3—The operations on plain and L-rings 
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The gages shown in Fig. 4 are used to obtain correct 
inside and outside diameter of the tubs without the use 
of pin or snap gages. These gages are placed in the 
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Fig. 4—Gages used for setting boring and turning tools 


Side Head 


positions shown, the boring and turning tools placed 
against the gages and bolted fast. 

The first tub of each diameter is bolted to the table 
and the correct inside diameter is obtained by using a 
pin gage. The correct outside diameter is obtained by 
using a snap gage. The reading on the feed-screw dial 
is then taken on both main and side heads and a record 


Fig. 5—Two views of the turning and boring tools starting the two- 
cut operation on a rough tub 


546 


made. On all subsequent tubs of this same size the 
correct inside and outside diameters are obtained by 
setting the heads to dial readings. Each time a tool 


Fig. 6—Gage for setting the grooving tool 
for the L-rings 


is removed for grinding it is relocated in the holder by 
using the gage shown in Fig. 4. 

After the boring and turning operation is completed 
the next step is to cut the grooves in the tub for the 22 
rings. This is done with a gang tool in the side head 
shown in Fig. 3 (C). The grooves are cut 36 in. wide 
and to a depth of approximately 56 in. In starting the 
cut for the first three rings the gang tool is set vertically 
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Fig. 7—The gang tool cutting grooves in the tub—The parting tool 
is shown at the top ready to be used, while the facing tool is seen 
in action 


Fig. 8—A general view of the bench where the rings are prepared 
for assembly—From left to right: The segment saw, sensitive drill, 
riveting press, riveting hammer and grinder 
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Fig. 9—A close-up of the power saw showing the arrangement of the 
selector bar and stop pins for sawing rings accurately into varying 
numbers of segments, as desired 


by lining up the bottom of the upper one of the four 
tools in the holder with the finished top surface of the 
tub. The remaining three tools are then fed into the 
work to cut three grooves. For the next four grooves the 
gang tool is set by the use of a gage similar to that 
shown in Fig. 6 by means of which the location of the 
top one of the four tools is established. This procedure 
is followed after each set of grooves is completed until 
all of the grooves for the 22 rings have been cut. After 
the first seven grooves have been cut and while the re- 
mainder of the grooves are being cut, the combination 
tool in the main head in Fig 7 and at Y in Fig. 3 (C) is 
brought into use. This tool faces the top and inner face 
of the ring and also cuts a fillet on the inner edge of the 
ting. The parting tool of the combination is then fed 
into the groove and cuts off one ring. 

With this combination by the time 22 grooves are cut 
11 of the rings have been parted from the tub. 


Machining Operations on L-Rings 


After the rough tub for the L-rings is set up on the 
table of the vertical turret lathe, the first operation is to 
face off the top of the tub. The tools used for this opera- 
tion are set up in the main head. A feed of .068 in. and 
a cutting speed of 100 ft. per min. are used for this 
operation. The next operation is to bore and turn the 
full length of the tub. These two operations are per- 
formed simultaneously with a boring tool in the main 
head and a turning tool in the side head, as shown in Fig. 
3 (А). The gages for setting the tools are shown in 


Fig. 11—The rivets are pressed in with the pneumatic press in the 
foreground and riveted over with the hammer in the background— 
After riveting the heads are ground flush 


Fig. 4. The feed on the boring and turning operation is 
.068 in. and the cutting speed 100 ft. per min. After the 
tub has been bored and turned the next operation is to 
cut the grooves for all of the 15 rings. The groove for 
the first ring is cut, with the tool shown in Fig. 2 (A), 
75 in. wide and 34 in. deep, and the 14 successive grooves 
are cut in the tub ! 4, in. wide and 34 in. deep. After 
the first groove has been cut at the top of the tub the 


"gage shown in Fig. б is used to establish the position 


of the grooving tool for the next cut. This gage con- 
sists of a short bar with a button exactly 94g in. (.3125) 
in height on the bar. The bar is laid on the bottom surface 
of the last groove cut and the tool in the side head tool 
post is run up until it touches the button on the gage. 

After all the grooves for the 15 rings in the tub have 
been completed the operator working on the L-rings 
takes a plain ring and fits it to the top of the machined 
tub, as shown at X in Fig. 3 (B). This is a light driv- 
ing fit. 

The 34,-in. parting tool shown at Z in Fig. 3 (D) in 
the side head and in Fig. 2 (B) is now run up to the 
under side of the top ring and pressure applied so that 
a light finishing cut is taken, then the cross-feed is 
engaged and the parting cut started. 

The combination tool shown in the main head is now 
brought down to take a light finishing cut on top of the 
assembled ring, then fed in to take a light finishing cut 
on the outer diameter. (Note that the combination tool 
is turned to the left in the head so that, looking at the 

(Continued on page 552) 


Fig. 10—In order to provide the lap joints a short section of the 
Plain ring is cut off and riveted to the L-ring—Here is the drill jig 
that locates the rivet holes 
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Fig. 12—After assembly the rings are dipped in a bath of lubricant, 
made up in sets and wrapped in burlap for shipment to the outlying 


points on the system 
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All Out of Step 


я A a А S 
E хсіхе failure! The most generally despised words in 
railroad language. Every one connected with a railroad 
from call boy to the president hates engine failures and 
well they might. Engine failures can cause more trouble 
on a railroad than squeaky shoes on a sound movie 
set. Passenger trains late, delayed freights, schedules 
disrupted—the whole carefully planned routine of rail- 
roading is disrupted when a locomotive suddenly and 
unexpectedly throws up its tail and quits. 

Division superintendents are not baldheaded from 
thinking—they have chief clerks to do their thinking for 
them. They get that way as a result of engine failures. 
They pull their hair out; some of it comes roots and 
all until eventually there’s none left to pull. After the 
hair is gone they rub the bald spot. After a sustained 
epidemic of engine failures, a superintendent’s head be- 
comes as shiny as the turret top of a new automobile. 

Dispatchers that beat their wives only do so when 
carefully arranged schedules are shot to pieces by an 
engine failure on the Limited. Master mechanics having 
most tractable dispositions have been known to show 
symptoms of maniacal tendencies such as breaking up 
the furniture and kicking harmless dogs during an epi- 
demic of engine failures. 

Fortunately, engine failures are the exception rather 
than the rule. If that were not true, there would be a 
lot of PWA projects building insane asylums for de- 
mented ex-railroad officials. Better power, better equip- 
ment, better methods, and last, but not least, better men 
on the railroads are some of the reasons why, in spite 
of faster schedules and heavier trains, engine failures are 
not as numerous as might be expected. 

If it ever becomes necessary to build asylums for rail- 
road officials afflicted with dementia praecox, as alienists 
in court call plain crazy, special padded apartments 
should be provided for roundhouse foremen. 

Superintendents may pull their hair, dispatchers beat 
their wives, and master mechanics have violent out- 
bursts of the wimwams over engine failures, but round- 
house foremen can indulge in no such luxuries. It’s their 
job to see that locomotives are in condition to make 
trips and keep on making them without delays. The late 
chain letter fad—peace to its ashes—didn’t originate in 
Denver, Colorado, as is credited. It started many moons 
ago by railroad officials wanting to know the why of 
engine failures. The roundhouse foreman is the last 
link in the chain. Like the caboose on the end of a freight 
train, he gets the hardest jolt. 

The Plains Division of the S. P. & W. has a pretty 
good engine performance record now, but there was a 
time not long ago when it stood out like a sore thumb of 
a hitch hiker. H. H. Carter had been master mechanic 
on the division about a year then. Jim Evans, the round- 
house foreman, was already considered an old timer at 
Plainville, having been on the job four or five years. 
Hard luck and Bill Walker hit Plainville at about the 
same time. It was Walker’s first job as a general fore- 
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“What you got on your mind?” Evans finally asked 
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‘Te got Plenty. Sit down; | want to talk to you” 
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Walt Wyre 


man. It came very near to being the last job he held. 

Walker had put in most of his time in a supervisory 
capacity as a working foreman at an intermediate di- 
vision point before coming to Plainville and it took some 
time to get the hurry-up idea out of his head. 


Wacker put on his rush act at the drop-pit first. 
Morgan and Jenkins with their helpers were getting 
ready to put up the drivers on the 5091. Morgan was 
checking the fit of the newly bored right main driving- 
box brass. 

The general foreman, watching the machinist, began 
to get fidgety. "Anything wrong with it?" Walker asked. 

"Seems to fit a little too soon. Believe Га better send 
it back to the machine shop and have a light cut taken 
out of it," the machinist said. 

"Well, if you think it'll have to have it, go ahead, but 
we want to get the engine out." Walker's voice showed 
the impatience he felt. 

The boring mill had another job in it and it would 
be an hour or more before the operator could get to the 
driving-box. Morgan decided to take a chance. 

"When you figuring on getting the engine out?" the 
foreman asked Jenkins. 

"Oh, if we have good luck, we should get it out day 
after tomorrow." 

"T noticed you didn't seem to be in much of a rush,” 
Walker said somewhat irritably. 

"Sometimes it doesn't pay to get in too big a hurry," 
the machinist said mildly. 

"Well, things are going to have to speed up around 
here. I want this engine out tomorrow by five o'clock." 
The foreman turned and went to the office. 

“The men here don't seem to be in much of a rush,” 
Walker remarked to Evans. 

Evans let his feet drop from the top of the desk. “Oh, 
they do pretty well. Pretty good bunch of men." 

“Those two machinists at the drop-pit. What are 
their names? I've been watching them all morning. They 
are slower than relief workers. 

"You mean Morgan and Jenkins? They're not so 
slow. If you check up on them day in and day out, 
you'll find that they turn out about as much work as 
any two machinists you'll find. Their work stands up, 
too." Evans reached for his plug of horseshoe and went 
to the roundhouse. 

The 5091 was off the drop-pit next day and failed 
that night. They ran it east on a drag, twenty-eight 
miles east to be exact. The right main driving-box 
burnt up. Driving-box wedges being too tight contrib- 
uted to the cause of the box running hot. The drag 
made a main line meet with the Limited. The passenger 
train lost an hour and fifty minutes. The superintendent 
of motive power being on the Limited didn't help mat- 
ters any. 

Walker pulled the two machinists out of service, 
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claiming that the nut splitters had deliberately laid down 
on the job because of his urging them to hurry the job 
up. 

Evans swore fluently and fervently at losing his two 
best drop-pit machinists for ten days. Every man in the 
roundhouse knew the circumstances in the case. Some- 
аси the new general foreman “Wild-eyed” 

alker. 


Е сноЕз from the howl over the failure of the 5091 
hadn’t died away when the failure of the 5084 started 
it all over again. 

Hines, a pipe fitter, was putting up an air pipe on the 
engine. The pipe didn’t fit and Hines started to take it 
na to the shop to heat the pipe and change one of the 

ends. 

“What you going to do with that pipe?” the general 
foreman asked. 

“Shorten the bend so it'll fit,” Hines replied. 

“Jumping Jupiter!” the foreman ejaculated, “апа you 
call yourself a pipe fitter! Get a long bar; I'll show you 
how to make it fit.” 

After much heaving and prying the pipe was lined so 
the union could be screwed up. “No wonder you fel- 
lows have a hatful of slips left not worked every eve- 
ning,” Walker said as he walked away brushing his 
hands. 

“Т guess old Wild-eyed got you told,” the pipe fitter 
helper jibed. 

“Yeah, and if he says much when that pipe breaks, 
I'll get him told!” the pipe fitter replied. 

His guess was correct. The pipe did break. It with- 
stood the strain and vibration two trips before snap- 
ping off at the union. The Limited lost an hour and 
fifteen minutes while temporary repairs were made by 
a garage mechanic. 

The next failure couldn’t really be charged to any 
one. It was one of those more or less unpreventable 
failures that will happen occasionally as long as man 
made machines operate. The whistle valve stuck open 
on the 2872. 

Careful examination of the whistle valve failed to 
reveal the cause. No one was blamed directly for the 
failure but that didn’t keep it from adding one more 
to a mounting list of engine failures. It didn’t keep half 
the people of Middleton from writing to officials of 
the road complaining of the whistle blowing thirty 
minutes on Sunday morning when they were trying to 
sleep. 

In the meantime, Jim Evans was having troubles of 
his own. The power was in bad shape and rapidly get- 
ting worse. Every day when five o'clock came there 
were piles of work slips, each slip representing jobs not 
done. Apparently the men were working harder than 
before, but results didn't show it. Engines were seldom 
finished when expected. Terminal delays became more 
frequent. 

The atmosphere of the shop had changed, too. The 
men no longer joked and kidded during noon hour and 
in the washroom after quitting time. From eight to 
twelve and one to five they worked. 

Seldom was a man seen loafing by a foreman, es- 
pecially the general foreman. When he was around, 
the men worked with the nervous haste that spells havoc 
with good workmanship and efficiency. Walker was 
the most nervous of any. He jumped from one place 
to another like a hen on a hot griddle constantly urg- 
ing mechanics to hurry up. One thing he hadn't learned 
was that the grapevine telegraph in a roundhouse is 
faster than any man can walk. As he went through 
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the house, the signal that meant "Old Wild-Eye is 
coming" was always ahead of him. Clock watchers 
and boss watchers accomplish little else and the day 
force at Plainville had developed into both. Even Evans 
was beginning to acquire a nervous and irritable dis- 
position. 


Ex the meantime, engine failures steadily increased. 
Fourteen in thirty days was the score the first month. 
On top of that they ran over their allowance, mostly 
because of an extra amount of overtime. Jim Evans 
chewed up a dozen pencils and as many plugs of horse- 
shoe trying to explain satisfactorily why the overtime 
had increased. He was frowning over another effort 
to answer a letter when the first-trick engine inspector 
entered. 

*How is the 5062?" Evans asked. 

“Pounding like a bunch of boilermakers on piece 
work," the inspector replied. “Rod bushings are worn 
over the limit. The rear tank wheels came in with 
keelys on both boxes and the engineer reported piston 
packing down and the left injector not working." 

*Hope the bell ringer works," Evans remarked. 

“No, № needs adjusting. The bell goes round and 
round. I’ve got it reported.” 

The office phone interrupted the conversation. John 
Harris, the clerk, answered it. "Hello . . . Yes, he's 
right here. . . . Train delayer wants to talk to you. 
Sounds like he's got a cockle burr under his tail," Har- 
ris said. 

Evans grunted and expectorated about a pint of to- 
bacco juice. "Hello... Yes... What!”—Evans swal- 
lowed hard—“O.K., ГИ send an engine out right away." 

"What is it now?" Walker had come in the office 
while Evans was talking to the dispatcher. 

“Engine failure. The 5074 broke a main axle be- 
tween Middleton and Huntsville." 

*Do much damage?" he asked weakly. 

"Wouldn't be surprised. She was doing sixty-five at 
least when the axle broke. It's a wonder she didn't mess 
up the right of way for a couple of miles," Evans added 
as he went in search of the hostler. 

The general foreman followed him out of the office. 
“Guess we'll have to use the 5062," Walker stated rather 
than asked. 

"Yeah—or the goat. 
hot," Evans replied. 

“You get a couple of machinists lined up to go. I'll 
help the hostler get the 5062 turned and ready." 

The general foreman stood first on one foot then on 
the other while the engine was taking water and oil. He 
stood by the switch motioning the hostler to come ahead 
while the helper looked to see if there was sufficient sand 
in the dome. He walked two miles in a circle around 
the locomotive while the engineer was oiling round get- 
ting ready to go. 


They're the only two engines 


Next morning there was a message lying on top of 
the morning mail on the desk. “Моге bad news, I 
guess," Walker said as he picked up the pink slip of 
aper. 
i ang noticed that Walker’s hand trembled when he 
picked up the message. As the general foreman read 
the typewritten message, his face flushed. A line of 
white cdged the wrinkles on each side of his mouth. 
He swallowed as though he was trying to down a 
large, hard lump of something too dry to swallow. 
“What is it?—another engine failure?" Evans asked. 
Walker silently handed Evans the message: "Engine 
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5062 tied up by government inspector account of Fed- 
eral defects at Sanford date. Will advise later.” The 
message was signed H. H. C., the initials of the master 
mechanic.” 

"Well, I guess that’ll just about be the last blow,” 
Walker said. “On top of all the engine failures and 
delays we’ve had since I’ve been here, I can’t expect 
anything else.” 

Evans opened his mouth to say something. Instead 
he shoved a hunk of horseshoe in his mouth and went 
to the roundhouse. 

The general foreman slumped down at his desk look- 
ing as dejected as a ten-year-old boy that had lost his 
dog. АП morning he stayed in the office nursing his 
grief and pitying himself. He had done his best, Walker 
told himself. The men were laying down on him. 
Evans wasn't cooperating. Every one was against him. 
No one could have done any better under the circum- 
stances, he told himself bitterly. “And, by heaven, I'm 
going to tell them so!" Walker spoke the last half 
aloud. 

“Did you say something, Mr. Walker?" the clerk 
asked. 

“Мо,—уез—Т did. Make a bulletin to all shop em- 
ployees saying that there’ll be a meeting in the machine 
shop at one o'clock and every employee must be pres- 
ent. Make enough copies and post them all over the 
place so that no one will miss seeing them. And tell 
Evans I want to see him in the office," he added. 

Harris obeyed the last request first and went in search 
of the roundhouse foreman. 


Tess silence filled the little room as the two foremen 
faced each other, each waiting for the other to speak. 
Evans wondered just what it was all about; why he 
had been called back in the office and the door closed. 
Walker couldn’t figure out just how to begin. 

“What you got on your mind?" Evans finally asked. 

“Гуе got plenty. Sit down; I want to talk to you." 

“О. K., go ahead; it might do us both good." 

Walker was nonplussed for the moment by Evans' 
reply. He nervously arranged and rearranged the pa- 
pers on his desk. He cleared his throat two or three 
times. “Well, I guess you'll be glad that I’m leaving." 

*Hope you take this run of hard luck with you," 
Evans replied evenly. “Where you going?" 

"[ don't know and don't much give a damn, but I 
hope it'll be some place where the men I'm working 
with will cooperate." 

“Everybody out of step but Bill" Evans murmured. 

"What?" x - 

“Nothing; just happened to think of an old song.” 

“Well, I’m in no humor for songs. I just wanted to 
tell you that I’m leaving—by my own request. It’s plain 
to see you’ve worked against me ever since I’ve been 
here. The men have been laying down on me, too, and 
I'm going to tell them so! I’ve called a meeting for 
one o'clock. I want you to be there. I came here hop- 
ing to make good, and I could have if you had worked 
with me," Walker said bitterly. 

"Is that all?" Evans asked without raising his voice. 

“Ves.” 

“The song I mentioned was something about every- 
body being out of step but one,” Evans said as he left 
the office. 

“It’s so near noon, don't you think I'd better put one 
of these bulletins on the clock so the men will see it 
when they stamp out?" the clerk asked. . 

"Maybe it's too late anyway. Tear them up. Did 
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Evans bid on the general foreman's job when it was 
vacant?" Walker asked. 

“I don't think so. He owns his home here and is 
pretty well satisfied where he is. He has had chances 
to go to better jobs but didn't like the idea of moving 
around. Everybody likes Evans," Harris added. 

"Guess he wasn't trying to get my job after all. I 
thought maybe he was," Walker said, half to himself. 


Tue twelve o'clock whistle interrupted the conversa- 
tion. The general foreman didn't go home to lunch. 
= was in the office when Evans returned at twelve- 
orty. 

“Call the meeting off?” Evans asked. 

“Too late to get the bulletins up. I may not have 
any meeting—just ease out and leave it with them.” 

“Good idea,” Jim said. 

“My leaving ?” 

“No, not having the meeting. Wouldn’t do any good 
and might leave some sore spots.” 

“Why have I had so much trouble here? 
knows, I’ve tried hard enough.” 

"Maybe you've tried too hard." 

"What do you mean?" the general foreman asked 
almost pleadingly. 

"Well, you asked me; I'm going to tell you. Giving 
advice is about the most profitless thing a fellow ever 
did, but here goes. 

"You have been so anxious to make good you've let 
your anxiety overcome your judgment. Nobody could 
keep pace with your ideas and you thought the men 
weren't doing anything. Men hate to be driven. When 
vou took Jenkins and Morgan out of service, everybody 
knew it wasn't their fault the engine failed. That gave 
you the reputation of being unfair. Then constantly 
rushing the men, even when they were working at a 
fair rate. They decided that if they had to work like 
killing snakes to satisfy you they'd just make up for it 
when you weren't around." Evans reached for his 
plug of horseshoe. 

“Maybe you're right, but it's too late to change it now. 
I'm sorry for what I said before noon. ГИ just call 
that meeting this afternoon and tell the men, too." 

“I wouldn't do that," Evans advised. 

“What would you do?” 

"Oh, if I felt like I had mistreated any one, like 
Jenkins and Morgan, for example, I'd tell them so. 
Then I'd take a few days off and start over. Talk to 
the master mechanic about it. Carter is nobody's fool." 


Goodness 


Елп.оккз did not stop immediately, but conditions im- 
proved. In less than a year the dispatcher and his wife 
took a second honeymoon. A patch of fuzz was begin- 
ning to show on the superintendent's bald spot, and 
the master mechanic hadn't had a fit in months. 

Walker did finally call a meeting of all the men. Their 
was deep feeling in his voice when he told them he 
hated to leave Plainville. There must have been an 
epidemic of colds; at any rate, most of the men found 
it necessary to blow their noses. 

When Jim Evans, acting as spokesman for the men, 
presented Walker with a traveling bag, Evans stam- 
mered and stuttered like a bashful boy speaking a piece. 
He did manage to say that while every one hated to see 
Walker leave, they were glad he was getting a better 
job. 

! Walker must have had a cold, too, the way he blew his 
nose. 
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Quantity Production of 
Piston Packing Rings 


(Continued from page 547) 

machine from the front, the tool works behind the part- 
ing tool. The parting and facing are done simultane- 
ously). The parting tool serves the dual purpose of 
finishing the bottom of the assembled rings with one 
cutting edge at the same time that it is parting them 
from the tub. The same procedure is followed in as- 
sembling, facing, turning and parting the remaining 14 
rings. On the facing and turning operation a feed of 
.010 and a cutting speed of 100 ft. per. min. are used. 
On the parting operation a feed of .011 and a table speed 
of 48 ft. per min. are used. 

Production is at the average rate of 90 plain rings and 
45 L-rings each eight hours. 


Keeping a Locomotive 
Shop Clean 


“Cleanliness is next to Godliness” and both cleanliness 
and good order are highly stressed at the Denver, Colo., 
shops of the Chicago, Burlington & Quincy. Special 
racks used in keeping cylinder heads, binders, steam 
pipes, etc., off the floor are shown in the illustrations. 
One of these, which gives a general erecting shop view, 
shows in the foreground a special cylinder head rack 
made of two steel rails spaced 24 in. apart and having 
27-in. vertical flue sections, spaced 10 in. on centers 
and welded to the bottom rails. All cylinder heads are 
kept in this rack where they occupy a minimum of floor 
space, present a neat appearance, and where the steam 
joint surfaces are protected from damage. "Valve cham- 
ber heads are kept in the forward part of this rack. 

In the background of the picture is shown a similar 
rack for locomotive binders in which the two steel rails, 
30 ft. long, are spaced 22 in. on centers and supported 
2 ft. above the floor level by means of short lengths of 
superheater pipes welded to cross sections resting on 
the floor and made of 10-in. steel channels. Аз in the 
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case of the cylinder head rack, this rack provides a 
convenient place where drawbars may be kept off the 
floor in the interests of safety and where they can be 
readily located by shop men for purposes of inspection, 
measurement, repair, etc. 

Possibly the most awkward parts handled in railroad 
shops are locomotive steam pipes which are used in 
widely varying sizes and shapes. The special rack used 
at Denver shops for keeping these steam pipes in some 
kind of order and off the floor where they present a 


Special cylinder head and binder racks used at the Denver, Colo., 
shops of the C. B. & Q. 


constant hazard to passing shop men is shown in the 
illustration. It consists essentially of frame work 24 
ft. long by 6 ft. high with the supporting tubular steel 
frame and legs 35 in. wide at the bottom. This frame 
work is made of boiler tubes and tubes jointed by weld- 
ing, as shown in the illustration. The short sections of 
superheater flue at the top support two steel rails which 
are spaced 18 in. apart and tipped on their sides so that 
the rail flanges will extend under the steam pipe flanges 
and hold the steam pipes safely in a vertical position. 


Welded tubular steel rack where steam pipes may be kept safely off the floor 
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‘The top rails are held a fixed distance apart and with 
their bases vertical by means of several short spacer 
bars welded in place. Another advantage of this rack 
is that it prevents possible damage by the breaking of 
flanges which sometimes happens when steam pipes are 
left more or less carelessly lying around on the shop floor. 


4+1 and Water Condenser 
For Air Lines 


A condenser designed for extra-heavy duty in removing 
oil and water from air lines has recently been placed on 
the market by the DeVilbiss Company, Toledo, Ohio. 
This condenser, designated as type HP-504-2, is de- 
signed with a baffle arrangement within the condenser 
and a pair of filter pads located in such a way that they 
can be removed and replaced without disconnecting the 
condenser from the air line. 

Air inlet and outlet are both in the top cap which is 
fastened to the body of the condenser by means of a 
companion flange. This permits removal of the body of 
the condenser without disturbing the air line. The filter 
pads, which fit around the inlet tube and interior wall of 
the condenser tube, stop passage of any oil, water or dirt. 
The average life of these pads is said to be approximately 
three months. A drain valve on the bottom of the con- 
denser permits drainage of accumulated condensation. 

The Condenser is 4 ft. 8 in. long, has a tube diameter 
of 6 in., takes a 2-in. pipe thread on inlet and outlet 
tubes, and has a net weight of 140 Ib. 


DeVilbiss condenser for removing oil and water from air lines 
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Oxweld Shape-Cutting 
Machine 


The Linde Air Products Company, New York, re- 
cently introduced the Oxweld type CM-12 shape-cutting 
machine which is designed to increase the accuracy and 
range of flame-cutting. The flexibility of this machine 
is such that any shape, from the simplest to the most com- 
plicated, can be flame cut either automatically with tem- 
plets or guided by hand. The immediate transfer of 
motion from one end of the machine to the other is 
an important factor in assuring precision in all cutting 
operations. 

In addition to cutting shapes of all description, the ma- 
chine will cut straight lines automatically in any direction 
and at any bevel. Cuts as long as 144 in. are possible 
and an important feature lies in the fact that straight- 
line cuts can be made at any desired angle in the hori- 
zontal plane. A special circle-cutting attachment is also 
provided, thus enabling the automatic production of 
circles from 2 in to 24 in. in radius. Still another fea- 


Oxweld CM-12 shape-cutting machine 


ture is that of multiple cutting. The apparatus is de- 
signed to carry from two to five blowpipes which can 
perform multiple cutting operations under all the condi- 
tions possible with a single blowpipe. 

'The features of design and construction which make 
possible the accomplishments of this shape-cutting ma- 
chine typify the trend in modern machine development. 
Alloys have been utilized to establish an ideal strength- 
weight ratio combined with the necessary stability and 
rigidity of construction. The vital working parts are 
completely inclosed to insure correct lubrication and free- 
dom from maintenance. The motor is rated at % hp. 
and is more powerful than on any other shape-cutting 
machine in this class. The speed range of the unit is 
from 116 to 75 in. per min. All important controls have 
been duplicated so that operation is possible from either 
blowpipe or tracing position. 

'The blowpipes used have been constructed to give 
greater flame stability and increased economies in cutting. 
Material up to 12 in. in thickness can be handled; for 
heavier cuts a special blowpipe is available. The sensi- 
tive tracing mechanism, accurate scale calibrations and 
freedom from friction and vibration make precision 
cuts a routine accomplishment. 
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With the 
Car Foremen and Inspectors 


Yard crane removing wheels from the elevated track 


Wheel Repairs on the 
Canadian National* 


Wheel repairs at the Point St. Charles shops of the 
Canadian National are now being made in a renovated 
shop equipped with facilities which permit the continu- 
ous movement of wheels during repair operations and 
which eliminates unnecessary handling and rerouting 
of wheels and axles. The incoming and outgoing tracks 
to and from the wheel shop parallel each other on an 
elevated structure supported 9 ft. above the wheel shop 
proper. This structure extends into the wheel yard a 
sufficient distance to enable the yard crane to place 
wheels on the incoming track and to remove repaired 
wheels from the outgoing track. 

The incoming track is 350 ft. long, is inclined 6 in. 
in its entire length, and holds 130 pairs of wheels. Re- 
tarders are hung at convenient points along the track 
to control the speed of the wheels as they move to the 
end of the track which extends to a point over and just 
in front of the pressoff machine. The wheels are low- 
ered into the press by an electric hoist. The outgoing 
track, to which wheels are elevated by means of an es- 
calator, is 220 ft. long and holds 80 pairs of wheels. 
It is also equipped with retarders to control the speed 
of the wheels as they roll toward the storage yard. 

Other handling equipment in the shop includes chutes 
for handling new and scrap wheels, and an inclined 
track for loading scrap axles. New wheels delivered to 
the shop are rolled down a chute made of used rails. 
This chute is 50 ft. long, has an adjustable exit, and 
terminates near the wheel storage and boring mills. The 
speed of the wheels rolling down the chute is controlled 
by a retarder. The handling of scrap wheels is accom- 
plished by a similar chute, but the wheels must be el- 
evated from the shop floor to the chute so that they can 
roll down an incline to a loading car. The wheels are 
raised from the shop floor to the chute by an air-oper- 


* Based on an article which appeared in the October issue of the 


Canadian National Railways Magazine. . 
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Elevator for raising scrap wheels from floor to discharge chute 
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ated cage fitted with an unloading cam which pushes the 
wheel from the cage to the chute. Scrap axles are rolled 
from the shop to a loading car on an inclined track 
2 ft. high. 

If a pair of wheels enter the shop marked “scrap 
wheels and scrap axle,” they are lowered into the press 
and the wheels are removed and raised to the scrap 
wheel chute to be rolled to the loading car. The scrap 
axle is rolled to the car siding on the inclined track. 


If a pair of wheels enter the shop with scrap wheels 
but with a good axle, they are lowered to the press, the 
wheels are removed and the axle is placed on a rack 
running between the axle lathes. The wheel seats and 
journals are turned and the axle is then placed on a 
rack down which it rolls to the mounting press machine 
and the boring mills. Wheel seat sizes are taken, wheels 
bored and applied, and the mounted wheels run through 
the press to the escalator and outgoing track. 


Escalator from shop floor to overhead outgoing track 
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Mounting press and yoke for removing misfit wheels 


If a third pair of wheels enter the shop with cut 
journals only, they are lowered from the incoming 
track, passed on to the journal lathes, and from there 
to the escalator to follow the preceding pair. At no 
point does one operation interfere with another, and 
since each operation follows in correct sequence there 
is no back-tracking. 

The demounting press is of the double-end type and 
is used for stripping only. The wheels are lowered from 
the incoming track onto two rails 8 ft. long, fulcrumed 
at the end nearest the press, and operated at the other 
end by two air jacks. When the end of the rails are 
raised the wheels run into the press on their axles. In 
the case of wheels with cut journals, these rails are 
lowered to permit rolling the wheels to the journal lathes. 

To keep operations in proper sequence it was neces- 
sary to fit the mounting press with a new yoke designed 
to permit journals to pass through the machine. A 
quick-acting assembly truck carries the assembled wheels 
through the machine and releases them for the short 
run to the escalator. To eliminate the necessity of tak- 
ing misfit wheels back to the demounting press machine, 
a yoke was designed to hang above the mounting press. 
This yoke can be lowered and the wheel pressed off. 

'The escalator used for raising the wheels from the 
shop floor to the outgoing track is operated by two 
chains and standard sprockets at the top and bottom of 
the escalator. Two arms, designed as integral parts of 
the chains, engage the axle and pull the wheels to the 
top of the escalator. As the arms lower over the top 
sprocket and the wheels are released to roll down the 
outgoing track to the yard, another pair of arms are 
raised at the bottom of the escalator to engage the next 
pair of wheels. As the wheels roll up the escalator, 
counterbalanced arms are pressed down and when the 
wheels have passed they automatically raise to prevent 
wheels from coming back down the escalator in the 
event the chains break. The escalator, controlled by 
pn buttons located near the press, is driven by a 

L5-hp. motor. 


555 


556 


Removing tail liners from coupler yokes 


Reconditioning coupler yokes 


Reelaiming Car Parts 
on the Pennsylvania 


The Pennsylvania is now engaged in a freight car retire- 
ment program which is believed to be the largest project 
of its kind attempted at one time. The program includes 
about 32,000 box, hopper and gondola cars, equal to 
about 13 per cent of the freight-car equipment owned by 
the road, and, at its peak, was carried out at the rate 
of approximately 90 cars a day—22 at Terre Haute, 
Ind., 20 at Harrisburg, Pa., and 50 a day at the com- 
pany’s scrap and reclamation plant at Conway, Pa., near 
Pittsburgh. 

Under the retirement plan, all cars subject to retire- 
ment are inspected when taken out of service for repairs, 
and if found unfit for repair are moved to the proper 
dismantling point where they are reduced to scrap by 
company forces working three shifts. About half the 
work is assigned to Conway because it is close to one 
of the largest freight classification yards of the railroad 
and has unusually extensive facilities for all stages of 
the work, including the reconditioning of materials suited 
for further use. 

This plant is the largest railway scrap handling point 
in the country and employs about 450 men for all pur- 
poses. It occupies 90 acres of land, measures a halí- 
mile in length from end to end of crane runway and has 
three gantry cranes as well as several locomotive cranes. 
'The forward end of the truck yard, including about 
1,000 ft. of land under the crane, is being used for all 
car dismantling, with the exception of the truck dis- 
mantling which is performed at the opposite end of the 
truck yard. 

Condemned cars are brought to Conway in solid 
trains of 100 cars and are switched into the yard early 
each morning in 50-car lots, containing 20 box, 10 gon- 
dola and 20 all-steel hopper cars. The box cars and 
gondolas are placed on two parallel tracks within the 
craneway where the bodies can be removed by a gantry 
crane. One of these tracks is the outbound track for the 
scrap yard and the other is a stub-end track. The steel 
cars are placed partly on this stub-end track and partly 
on an adjacent spur where they are handled by locomo- 
tive crane. 

During 1935, Pennsylvania forces repaired and other- 
wise reclaimed at Conway for further use 385,332 items 
of freight-car material, 6,744 tons of freight-car ma- 
terial being removed from scrap and shipped to the other 
points on the railroad for reclamation. The extent of 


Ingenious fulcrum and air cylinder arrangement for closing coupler jaws 
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the repair work performed at this plant is shown in n fur- 
ther detail in the table. 


Items of Freight Car Material Repaired and Reclaimed at 
Conway, Year 1935 


Coupler bodies .....................+ без 39,843 
Coupler knuckles ......... cessent 40,948 
Coupler knuckles and pins ...............6 38,245 
Coupler knuckles, locks and lifts .......... eee 32,464 
Couple Yokes cose cis oie sre сена Бар реф 29,620 
Follower blocks .......... айай оао hte 3,60 
Striking plates 2...2... is me a o e aea ae 1,058 
Carrier 11008. сек i018 las DENEA s p Bee's 2,501 
Brake beans. зерен о аа 48,692 
Brake levers 0.09.69 ade sensui ИЕ 3,784 
Brake levers and spreaders ...................... 8,430 
Brake hangers. „узе я 6 hee] аана 18,386 
ournal boxes .................. 4,600 
ournal bearings .. 22,800 
ournal box lids ... 31,861 
Journal box wedges 21,805 
Hand brake wheels .. 2,117 
Friction draft gears ... 807 
Friction draft gear wed 12,346 
Truck center pins ..... 12,475 
"Truck. Genter’ plates. 25:5. mese зоны 4,048 
Truck bolsters pressed steel ............ eee 863 
Truck. bolsters cast steel „аль ууу 2,299 
"Bruck: column: Castings. лаз 2,200 
Bolts, square head cut cff and rethreaded, tons ........... 379 
Nuts, all kinds, retapped, tons .............. eee 82 


170 Couplers a Day 

'The plant is unusually well-equipped and organized to 
recondition couplers and brake beams. Аз the couplers 
with yokes are removed from condemned cars or sepa- 
rated from other materials in the scrap yard, they are 
brought to the reclamation yard by a gantry crane. The 
knuckles are detached and the couplers are then placed. 
four at one time, on a steel slide built about 3 ft. above 
the ground, where two men, one on each side, feed them 
under a press which separates the yoke from the coupler 
shank by a shearing action. This operation is performed 
at the rate of about 170 couplers a day. From this press 
the coupler slides down a chute to the ground on one 
side while the yoke is moved in the opposite direction to 
a second press where a third man shears off the tail liner. 
The yoke then moves on a gravity conveyor to the 
ground and the good yokes are passed through a furnace, 
then placed, while red hot, in a press which reshapes the 
yoke, shortens the lugs and automatically discharges 
finished yokes at the rate of about 25 an hour. 

Meanwhile, the couplers are placed on an oil fire which 
holds four couplers and the heads brought to a red heat. 
They are then brought to their original contour by attach- 
ing the couplers, one at a time, to a fulcrum with a 
knuckle pin so that the shank is tilted upward. An air 
piston then forces the shank downward and thus squeezes 
the jaw into position. This operation is performed at 
the rate of about 150 couplers in eight hours. The 
couplers are then placed end to end on a conveyor 


Air cylinder device for feeding couplers through the annealing furnace 
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A belt conveyor carries brake beams into the shop 
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Worn heads and fulcrums slide down a chute to an open pit outside 


equipped with an air piston, the pressure from which 
pushes one coupler into the annealing furnace at one end 
and a thoroughly annealed coupler out of the furnace 
at the other end. As the red-hot coupler emerges from 
the furnace, it slides under an air press and the shank is 
straightened. The coupler is then ready for re-assem- 
bling. One man fits the yoke to the coupler and rivets 
the tail liner, using a bull riveter. The assembly is then 
placed under a rivet press, a ratchet jack applied between 
the end of the yoke and the coupler to assure a tight fit, 
and rivets inserted and pressed home.’ Couplers are 
assembled in this manner at the rate of about 170 per day. 

In a separate shop, all brake beams from dismantled 
cars or other stations in the scrap yard are inspected and 
reconditioned at the rate of 320 beams a day. The beams 
are fed into the plant on a conveyor which was im- 
provised from old rail, 12-in. belting and pulleys, and 
they are completely dismantled at the rate of 40 an hour 
by two men using hand-controlled compressed-air motors 
which are installed at each end of the dismantling bench 
at the end of the conveyor. All heads and fulcrums which 
are worn or broken beyond repair are dropped into a 
chute which discharges them into an open pit outside the 
shop from which they can be loaded into cars by a 
magnet. All good heads are moved to the assembly table, 
while others are built up to proper contour by electric 
welding. All nuts are taken directly to the threaders in 
the shop where the good nuts are re-threaded and the 
scrap discarded. The rods are reconditioned by recut- 
ting the threads, and all channels are straightened cold 
on a press. The beams are assembled with the aid of 
mechanical nutters and are tested in a machine made of 


The brake-beam testing station and equipment 


improvised air presses. They are then stored adjacent to 
the shop ready for loading into cars by a gantry crane. 
The brake-beam crew consists of 10 men. 

Conway is also equipped for rebuilding bolsters on a 
large scale. This operation is organized on a progressive 
plan under which the bolsters are moved from station to 
station at the rate of 35 bolsters a day, using a crew of 
eight men. The scrap bolsters are placed on skids made 
of old rail and all scrap material removed by torch. They 
are then passed into a completely enclosed welding shop 
where the bolsters are partially rebuilt and reinforced. 
Following this, the bolsters move out of the welding shop 
and the reconditioning is completed by two men. 

While neither the wheel-mounting nor the truck-build- 
ing operations are integral parts of the scrap and recla- 
mation plant, being supervised by a separate organiza- 
tion, the truck-building operation is a noteworthy addition 
to the work which owes its location to the car-dismantling 
and car-material-reclaiming operation. The work is per- 
formed on 600 ft. of track supported 18 in. above the 
ground to facilitate the work. At two points rigid gal- 
lows of steel have been erected, each of which supports 
two side-swinging jib cranes and an overhead girder, 
which serve both as a.trolley and a support for 4%4-ton 
chain blocks. Mounted wheels are placed on this track 
by a locomotive crane and the wheels are then rolled 
under the gallows where new side frames are applied 
and the trucks assembfed, using new brake beams, 
hangers, wearing plates, shoe keys, cotters and springs, 
and some reclaimed material. The present force com- 
prises nine men who completely assemble 34 trucks a 
day by this method, although with the present equip- 
ment it is possible to assemble 80 trucks a day. 


Reconditioning truck bolsters after welding 
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Station where trucks can be assembled at a rate of 80 a day 
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Surface Rolling Strengthens 
Wress-Fitted Axle Assemblies 


In a paper presented before the annual meeting of the 
American Society for Metals at Cleveland, Ohio, October 
19 to 23, T. V. Buckwalter, vice-president, and Dr. O. 
J. Hlorger, research engineer of the Timken Roller Bear- 
ing Company, summarized a series of recent investiga- 
tions made by the company, which indicated that: 

1. A press-fit member reduces the fatigue-strength of 
an axle to less than half the strength of a similar axle 
not having a press-fitted member. 

2. Surface-rolling the axle at the press-fitted section 
practically restores the full strength of the axle, making 
it possible to utilize in press-fitted assemblies practically 
the same strength as is available in plain axles which do 
not have press-fitted members. | 

In testing а 2-in. axle, made of S. А. Е. 1045 steel, 
normalized and drawn, the fatigue strength of the axle 
in a press-fitted assembly was increased from 14,000 to 
33,000 Ib. per sq. in. by surface-rolling with a roll pres- 
sure of 2,400 lb. In the case of a 2.75 per cent nickle 
steel axle, quenched and tempered, the fatigue strength 
was increased from 17,000 to 38,000 Ib. per sq. in. by 
surface-rolling the axle with a roll pressure of 400 Ib. 

To determine the effect of surface rolling in large axles 
and to secure further data relating to forging and heat- 
treating practice as well as on other problems associated 
with large sections, the Timken Roller Bearing Company 

is building a fatigue-testing machine capable of testing 
axles up to 1374 in. in diameter. 


Questions and Answers 


On the AB Brake 


Branch-Pipe Tee 

96—Q.—How is this fitting used? A —To connect 
the branch pipe to the brake pipe. 

97—-Q.—What is its purpose? A.—To prevent ex- 
cessive moisture in the brake pipe from passing into 
the branch pipe and from passing from that pipe to 
the AB valve. 

98—Q.—How is this accomplished? A.—The in- 
terior is such that the passage leading to the branch 
pipe comes out of the top, with the result that moisture 
and heavy particles of dirt pass on through the brake 
pipe. 

99—Q.—How is this device connected? A.—By 
means of re-inforced flanged unions, and is bolted to 
the car underframing by means of a lug cast on the 
body. 

Pressure-Retaining Valve 

100—Q.—W hat type retaining valve is used with the 
AB equipment? A.—The standard for freight equip- 
ment cars, a three-position 10-20 Ib. duplex spring type, 
having a nominal blow-down value of 50 sec. in the 
10-Ib. position and 90 sec. in this 20-lb. position. 

101—Q.— To what is this valve connected? A—To 
the AB valve exhaust connection in the bracket portion. 

102—0.—Name the operating parts. A.—Cock key 
and two valves and springs. 

103—Q.—How many outlets does the cock key have? 
A.—Three. One to the atmosphere through the pipe 
tap “EXHAUST,” one to the low-pressure side of the 
retaining valve proper, and another to the high-pressure 
side. 

104—Q.— What is the position of cock key handle 
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when connection is made to the pipe tap "EXHAUST"? 
A.—Down, in a vertical position. 

105—Q.—What connection is made in this position? 
A.—The AB exhaust is open through the retaining- 
valve pipe, thence through the cock key and retaining- 
valve "EXHAUST" connection to the atmosphere. 

106—Q.—What is the position of the handle to re- 
tain 10 lb. in the brake cylinder? A.—Up. In a hori- 
zontal position. | 

107—Q.—What connection is then made? | A.—The 
AB exhaust is open through the cock key to the passage 
under one of the valves, and when sufficient pressure 
is obtained to overcome the 10-lb. spring, the valve 
unseats and the air passes through the vent port to the 
atmosphere. 

108—Q.—What is the position of handle for high 
pressure? A.—Intermediate position, marked “HP.” 

109—0Q.—W hat connection is then made? . A.—The 
AB exhaust is open through the cock key to the passage 
under one of the valves which becomes unseated when 
the pressure exceeds 10 lb., the load value of the valve 
spring. The air above this valve passes through a choke 
to the under side of another valve which is also held 
seated by a 10-Ib. spring. Therefore, air at 10-Ib. pres- 
sure is added to the spring force of the first valve, 
making a total force of 20 Ib. acting on this valve to 
keep it seated. The first valve, therefore, closes with 
less than 20-lb. cylinder pressure, thereby retaining this 
pressure. Air which passes both valves flows to the 
atmosphere through the choked vent port in the long 
valve cap. 

110—Q.—What chokes are incorporated in the re- 
taining valve? A.—Two. One in the passage between 
the two valves and the other in the vent port. 

111—Q.—What advantageous feature is incorporated 
with the valves?  A.—The valves and springs are per- 
manently enclosed in the cap nuts. 

112—Q.—What is the benefit of this arrangement? 
A.—It prevents a possibility of spring distortion and 
assures permanent closing values. 


Operation of the Equipment 


113—Q.—Name the various positions of the AB valve. 
A.—Full release and charging. Retarded recharge. Pre- 
liminary quick-service (consisting practically of three 
steps). Service (which consists of two steps). Service 
lap. Emergency, first, second and third stages. Release 
after emergency. Accelerated emergency release. 

114—0Q.—W hat ports are open in full release and 
charging positions? A.—Brake pipe to auxiliary reser- 
voir via both feed grooves in service piston bushing. 
Brake pipe to accelerated-release valve chamber. Brake 
pipe to quick-action chamber via charging choke. Brake 
pipe to vent valve chamber. Brake pipe to by-pass 
checks. Auxiliary reservoir to emergency reservoir via 
service slide valve chamber through a restricted port in 
the service slide valve at the left end of the graduating 
valve. Auxiliary reservoir to release insuring valve. 
Auxiliary reservoir to auxiliary reservoir check in the 
duplex release valve. Emergency reservoir to chambers 
over spill-over checks and strut diaphragm. Emergency 
reservoir to its check in the duplex release valve. Quick 
action chamber to accelerated release piston chamber. 
Brake cylinder to atmosphere via retaining valve. 

115—Q.—What ports open in retarded recharge po- 
sition? А.— Тһе same as in full release, with the excep- 
tion that flow of air from brake pipe to auxiliary reser- 
voir is restricted to one feed groove. 

116—Q.—What ports open in preliminary quick service 
position?  A.—Brake pipe to atmosphere via service 
graduating valve and slide valve, quick service volume 
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and preliminary quick service choke plug. Brake pipe to 
by-pass checks, to vent valve chamber, and to accelerated 
release check valve chamber. Auxiliary reservoir to re- 
lease insuring valve and to the auxiliary reservoir check 
in the duplex release valve. Quick action chamber to at- 
mosphere and to accelerated release piston chamber. 
Emergency reservoir to spill-over checks and strut dia- 
phragm and to its check in the duplex release valve. 
Brake cylinder to atmosphere via retaining valve. 

117.—Q.—What ports open in service position? A.— 
In the first step or stage of service which constitutes a 
quick service application, the following ports are open: 
Brake pipe to brake cylinder via back-flow and limiting 
valve checks and inshot valve. Brake pipe to vent valve 
chamber and to accelerated-release check valve chamber. 
Auxiliary reservoir to brake cylinder via service slide valve 
and inshot valve. Auxiliary reservoir to release insur- 
ing valve and to the auxiliary reservoir check in the du- 
plex release valve. Quick action chamber to atmosphere 
and to accelerated-release piston chamber. Emergency 
reservoir to spill-over checks and strut diaphragm, and 
to the emergency reservoir check in the duplex release 
valve. Inshot piston volume to the chamber back of the 
inshot piston. 


Drop Pit Table 
Of Improved Design 


The Whiting Corporation, Harvey, Ill, has developed 
and is now introducing a new Model-B drop pit table 
which incorporates a number of changes over earlier de- 
signs, brought about largely by increased demands made 
upon such equipment since the introduction of stream- 
line trains in railway service. The drop table incorpo- 
rates the screw principle which has been the basic ele- 
ment in all Whiting locomotive and car jack equipment 
for the past 25 years, but improvements in detail design 


s 
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have been incorporated to provide such important advan- 
tages as greater rigidity, higher speeds, longer life of 
screws and nuts, and better accessibility for inspection 
and maintenance. 

Instead of having a heavy superstructure raised and 
lowered through worm gearing, the Model-B drop table 
is equipped with bevel gears mounted on the truck. The 
table top is supported by two cross, or lifting, beams 
resting on bronze nuts, as in the case of beams used on 
Whiting locomotive hoists. The lifting beams are raised 
and lowered by rotating the screws. The provision of 
a heavy vertical H-beam around each screw supports 
and braces the screw at the upper end. This gives 
greater rigidity and, in conjunction with the use of larger 
diameter screws and nuts, reduces screw and nut wear 
and assures longer life for these parts. The screws are 
made of high-carbon steel with buttress threads of liberal 
size for the rated loads. 

The use of bevel gears in place of worm gears per- 
mits higher hoisting speeds and with single-speed motors 
it is now possible to obtain hoisting speeds as high as 
4 ft. per min. A herringbone-gear speed reducer, 
mounted on the truck in an accessible position, is pro- 
vided to transmit power from the motor to the bevel 
gears which operate the screws. The motor and solenoid 
brakes are likewise mounted on the truck. The table 
top is of simplified construction, using a heavy single 
H-beam for the main support of each table top rail. 
Effective locking bars are provided for locking the top 
in position at ground level. The table is designed to 
accommodate either plain or compound tops. 

Each of the four truck wheels is mounted between two 
roller bearings, pressure-lubricated and of ample size for 
the rated load. The table is easily racked to side position 
by a hand ratchet device. A motor-operated racking 
device is furnished, if desired, at extra cost. All of the 
operating machinery is mounted on the truck at a suffi- 
cient height from the pit floor to eliminate any water 
hazard and to make it readily accessible for inspection 
and maintenance. 


Whiting 60-ton capacity Model-B drop-pit table with all-steel table top 18 ft. 6 in long by 13 ft. wide used to drop wheels and trucks 
of streamline trains 
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А new design of compound table top has been 
developed for use with either standard or Model-B 
Whiting drop pit tables. As shown in one of the illus- 
trations, a small top is provided within the large one, 
each having its own set of locking bars and so arranged 
that a complete lead truck, trailer, tender or passenger- 
car truck can be dropped on the large and small top 
Operating as one unit; or a single pair of wheels can be 


Model B 65-ton drop table for narrow pit, with drive mechanism 

mounted on truck within the structure—Racked through gear-head 

motor and equipped with spring wind-up reel—Table-top distance 
across the pit, 6 ft. 


dropped on the small or inner top, with the large top 
locked in normal position at ground level. 'The com- 
pound top can also be used to handle single or multiple 
pairs of driving wheels. 

The new Whiting compound drop-table top consists 
of a large rectangular frame with the side girders, span- 
ning the pit, made exceptionally heavy as they must sup- 
port the weight of the locomotive resting on the top. 
These two heavy girders are equipped with four locking 
bars that engage pockets in the side walls of the pit. This 


Model B 60-ton drop-pit table 

with compound top—Large top 

locked at ground level and 

small top lowering a single pair 
of wheels 
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rectangular frame has other steel cross members riveted 
to it to provide a well at its center into which the small 
table top fits. End and center cross members are con- 
nected by additional members on the upper surface of 
which are rails on which the equipment, whether indi- 
vidual car, locomotive or streamline train, can run over 
the large top. 

The small table top consists of a steel rectangular 
frame with cross girders within, on the upper surfaces 
of which are rails coinciding with the rails of the large 
top for running locomotives across. The small top is also 
equipped with locking bars. The small table top on its 
under surface has four retractable wheels 6 in. in diameter 
that can contact with railed beams on the drop table super- 
structure. 

When the large and small table tops are to be 
operated as one unit, the retractable wheels of the small 
top are swung into “clear.” As the machine's super- 
structure rises, it finally contacts the large and small top 
simultaneously and can raise the complete assembly a 
short distance for release of the locking bars, or a total 
distance of 6 in. for doing necessary work. Later, if 
necessary, both tops (as one) may be lowered under 
load any distance that may be required by the nature of 
the work. 

If both tops are locked in place—the large to the side 
walls of the pit—the small to the large top—and it is 
desired to drop the small top only, the retractable wheels 
of the small top are swung down to operative position. 
As the drop table's superstructure is elevated, its railed 
beams contact these four 6-in. wheels of the small top 
when still 6 in. away from the large top. It is therefore 
possible to raise the small top either 6 in. above the 
large top for certain work, or a shorter distance for 
release of the small-top locking bars from the large top. 
After this is done, the small top with its load may lower 
through the large top, with movement continued until 
clearance is obtained. After racking sidewise, the small 
top is raised level with the releasing track and is rolled 
with its load to the side wall of the pit by means of its 
four wheels and railed superstructure. After reaching 
the side wall, its locking bars engage special wall pockets 
to anchor the table top and keep it from tilting while 
the load is being rolled off. 


Among the 


Clubs and Associations 


New Емсілхо RatroAp Crus.—Hot 
Boxes will be the subject discussed by C. 
B. Smith, engineer of Tests, Boston & 
Maine, before the meeting to be held at 
6:30 p.m., December 8, at the Hotel Tou- 
raine, Boston, Mass. 


Car FoREMEN's ASSOCIATION oF CHICAGO. 
—С. J. Hayes, supervisor of А. A. В. 
billing, New York Central, will discuss the 
Handling of Car Repair Bills at the meet- 
ing to be held at the LaSalle Hotel, 
Chicago, on December 14 at 8 p.m. 


MECHANICAL Division, A. A. R.— The 
general committee of the Mechanical Di- 
vision, А.А.К., and the general committee 
of the Purchases and Stores Division, at a 
meeting in New York on Thursday, decided 
to hold their annual convention in Atlantic 
City, N. J., next June. The Railway 
Supply Manufacturers Association will co- 
operate by having an exhibit. It is seven 
years since a joint convention and exhibit 
of this sort has been held. 


DIRECTORY 


The following list gives names Of secretaries 
dates of mext regular meetings, and places o; 
ог of mechanical associations and railroad 
clubs: 

AiR-BRAKE Assocration.—T. L. Burton, care of 
Westinghouse Air Brake Company, 3400 
Empire State Building, New York. 


ArLIED Влимлу SUPPLY AssoClATION.—F. W. 
Venton, Crane Company, Chicago. 


* 


AMERICAN RarLway Toot Foremen’s ASSOCIA- 
TION.—G. С. Macina, 11402 Calumet avenue, 
Chicago. 


AMERICAN SOCIETY oF MECHANICAL ENGINEERS. 
Davies, 29 West Thirty-ninth street, 
New York. , 

Клижолр DivrsioN.— Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. t 

Macuine Ѕнор Practice Division.—G. Ё; 
Nordenholt, 330 West Forty-second street, 
New York. 

MarERIALS HaNDLING DivisioN.—F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп, Амр Gas Power DivisioN.—M. " 
Reed, 2 West Forty-fifth street, New York. 

Fuers Diviston.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 


ASSOCIATION OF AMERICAN RAILROADS. — J. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. С 

Division. I. — ОрЕВАТІМС. — $АРЕТҮ SEC- 
on): C. Caviston, 30 Vesey street, New 

ork, 

Diviston V.—Mecwanicat.—V. В. Haw- 
thorne, 59 East Van Buren street, Chicago. 

Committee on RrsEARCH.—E. В. Hall, 
chairman, care of Chicago & North Western, 
Chicago, 

Divison VI.—Purcnases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Moron ‘TRANSPORT.—Car 
Service Diviston.—C. A. Buch, Transporta- 
tion Building, Washington, D. C. 


ASSOCIATION or RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill. 


Canaptan RarLWAY CLUB.—C. В. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of cach month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 


Car DEPARTMENT OFFICERS Assoctation.—A, S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, Chi- 
cago. 


* 
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Car КокемЕМ'5 Association or CHi1CAGO.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car FoREMEN's ASSOCIATION ОР OMAHA, CouxciL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ía. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CENTRAL Климлу Crus or BurrALo.— Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. egular meetings, second Thursday 

each month, оседі aes July and August, 
at Hotel Statler, Buffalo. 
STERN Cam FOREMEN's Association. — Е. L. 
rown, care of the Baltimore & Ohio, St 
George, Staten Island, N. Y. Regular meet. 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Car INSPECTION ASSOCIATION. — 
R. A. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 

and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL RariLWAY FUEL AssOCIATION.— 
See Railway Fuel and Traveling Engineers’ 
Association, 

INTERNATIONAL КАПЛАУ GENERAL  FOREMEN's 
AssociATi0N.— William Hall, 1061 West Ма. 
basha street, Winona, Minn. 

INTERNATIONAL RaiLWAY Master BLACKSMITHS’ 
AssociATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Вопев MAKERS Association. — A. Е. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Annual meeting, September 
16 and 17, Hotel Sherman, Chicago. 

New EwcLAND RaiLROAD CLUB.—W. Е. Cade, 
г., 683 Atlantic avenue, Boston, Mass. 
egular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New_York Кливолю Сів. р. W. P e, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, exce Jane, 

uly, August and September, at 29 
hirty-ninth street, New York. 

NortHwesr Car Men’s Association.—E. N. 
Myers, chief interchange inspector, Minne. 

sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, niversity and Prior avenue, St. 
aul. 

Pacrüic Климлу Crus.—William S. Wollner, 

O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June in Los Angeles and October in 
Sacramento. 

RaiLway Св or СакккуплЕ. — J. Howard 
Waite, 43 Chambers avenue, Greenville. Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 


Климлу CLUB OF PirrsBURGH.—]. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month. 
except Tune, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Климлу Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Влилулу FUEL AND TRAVELING ENGINEERS! Asso- 
CIATION.— T. Duff Smith, 1660 Old Colony 
building, Chicago. 

RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Bivision 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RarLway Crvn.— 
A. T. Miller, P. O. Box 1205, Atlanta. Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, aa and September. An- 
nual meeting, thir Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rattway CLuB.—R. Н. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, exce е гае, July 
and August, at Royal York Hot » Toronto, 

nt. 


TRAVELING ENGINEERS’ ASSOCIATION.—See Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion. 

Western RarLway Crus.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday in each 
month, except June, July, August and Sep- 
tember. 
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Locomotive Designs 
are 


CHANGING 


Locomotives recently pur- 
chased and those being con- 
sidered today provide higher 
horsepower capacity and 
higher speeds in line with 


present day operating con- 


ditions. » » ^»  Lima's 
engineers will gladly consult 
with you and recommend 
designs that provide this 
higher capacity to meet mod- 


ern requirements. 


| LIMA ~ 
LIMA LOCOMOTIVE WORKS «ОТТ INCORPORATED, LIMA, OHIO 


É 


Globe photo 


Air-Conditioning Programs 


Tue Union Pacific will spend a total 
of $500,000 in modernizing and air-condi- 
tioning 40 passenger cars in its Omaha 
shops. 

The Nashville, Chattanooga & St. Louis 
will spend $123,377 on an air-conditioning 
program, to be carried out this fall and the 
early part of next year. With the com- 
pletion of this program, all cars used in 
main line service will be air-conditioned. 

The Louisville & Nashville has author- 
ized an appropriation of $800,000 to cover 
its air-conditioning program of passenger 
cars for next year. This includes the 
equipping of 80 all-steel coaches and three 
dining cars. This work will be carried out 
in the railroad's South Louisville, Ky., 
shops as soon as possible in order to have 
the equipment in service early next Spring. 
These cars, together with the 39 coaches 
and 13 diners, air-conditioned by the road 
and the Pullman cars thus equipped, will 
provide completely air-conditioned service 
on practically every Louisville & Nashville 
main line train, except some locals. It 
does not include local or suburban service. 


R. B. A. Annual Meeting 


AT its annual meeting in New York on 
November 5, the Railway Business Asso- 
ciation re-elected its officers and executive 
committee, and appointive officers were 
re-appointed. Three new members were 
added to the governing board as follows: 
Carl C. Gibbs, president, National Malle- 
able & Steel Castings Co.; N. J. Clarke, 
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NEWS 


president, Republic Steel Corporation; J. 
H. Rodger, Oxweld Railroad Service 
Company. 

At the annual dinner, preceding the ad- 
dress of Dr. H. G. Moulton, President 
Harry A. Wheeler reviewed briefly the 
success of the program of ‘the association 
in promoting the study of the probable 
effects of government ownership om):the 
railroad industry—and the great volume of 
public sentiment against such an eventuality 
which has thereby been developed. 


Research and Unification 
Progressed During 1936 


RaiLROAD research activities "reached a 
new high level in 1936" and rapid progress 
is being made on studies of projects in- 
volving proposed co-ordination of facili- 
ties and services, according to reports 
made at the regular fall meeting of the 
Association of American Railroads, held 
in the Hotel Biltmore, New York, on 
November 6. 

The review of railroad research in 1936 
shewed that such activities during the 
current year have been concerned with 
virtually every phase of railroad opera- 
tion. Listed as "outstanding" were studies 
of the A.A.R. Division of Equipment Re- 
search with respect to air conditioning. 
The object of these studies, on which a 
report will soon be ready, has been to 
ascertain what improvements can be made 
in the present air-conditioning systems and 
what can be done toward standardizing 
that equipment. 

Other current research activities include 


Ls €—ráÓQÀ 
motive power efficiency studies oí rail- 
roads and locomotive builders; experi- 
ments of individual roads, the A.A.R. and 
car builders to determine the extent to 
which steel alloys are practical for pas- 
senger and íreight cars; experiments oí 
manufacturers in connection with fusion 
welding of tank cars; studies designed to 
improve brake shoes, and the draft gear 
tests at Purdue University. 

In connection with the co-ordination 
studies it was pointed out that 48 have 
been completed, 10 of which are now being 
put into effect. In addition, 673 projects 


are being re-examined in the light of 
changed labor and traffic conditions. 


Western Pacific 1937 Improve- 
ment Program 


Tur Western Pacific, following ap- 
proval by the federal district court on 
October 28, will spend $7,000,000 for im- 
provements to road and equipment and for 
the purchase of new locomotives and 
freight cars in 1937. Of the total $4,465,- 
955 is for improvements to road and 
equipment and $2,605,000 is for the pur- 
chase of new locomotives and freight cars. 
These expenditures authorized by the 
court represent the second phase of a 
three-year program of improvements which 
was initiated shortly after the beginning 
of this year and which will involve an ulti- 
mate aggregate outlay of more than $14,- 
000,000 for improvements and new equip- 
ment. It is expected that this improve- 

(Turn to next left-hand page) 
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MAINTAINING DRIVING BOX ADJUSTMENT 


. .. is a complicated problem 


Franklin Type E-2 Radial 
Buffer dampens oscillation 


between engine and tender 


and makes for easier riding. 


. NEW YORK 


Holding driving boxes so they do not pound and do not stick, is impossible under 
the old methods. 

Regardless of box expansion due to temperature change freedom of vertical move- 
ment must be maintained. 

Ample cushioned resistance to horizontal movement between the pedestal jaws 
must be provided to hold the box against pounding yet shield and cushion unusual 
shocks that otherwise might overstress parts and cause failure. 

The Franklin Automatic Compensator and Snubber holds the box in adjustment at 
all times, by compensating for expansion and providing a yielding cushioned resist- 
ance to excessive blows. 

It reduces maintenance, protects the track structure and vastly improves the riding 
quality of the locomotive. To the locomotive it is what the shock absorber is to your 
automobile. 

Its twin, the Type E-2 Radial Buffer, prevents all slack between engine and tender 
and dampens oscillation between these units which further improves the riding qualities 


of the locomotive. 


Because material and tolerances are just right for the job, 
genuine Franklin repair parts give maximum service life. ( 
E 


© 
o 


av. 
VE 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


CHICAGO MONTREAL 


ment program will be completed during 
1938. 

The 1937 improvement program in part 
is as follows: г 
Engine terminal improvements, installation of 
additional stalls with drop pits, and enlarged 


turntables at Oroville, Cal., Elko, Nev. and 
Wendover, Utah ..................... 66,068 


Heavy repairs and improvements to equipment 
include: 


The substitution of steel sides and doors 
for wooden sides and doors on 100 box 


Е ri pea КЕЛК aed $149,300 
The installation of Evans loaders on 50 
automobile cars ................... $49,500 
Repairs to 500 box сагз......... $200,000 


Conversion of 100 forty-foot box cars into 
single-deck stock cars.............. $36, 
onversion of 100 thirty-six-foot single- 
deck stock cars into double-deck cars.$14,000 
The substituting of cast steel side frames 
for arch bar trucks on 2,520 freight 
CALS vasa oz eve ci vr er cea er dà $525,033 
The modernizing of passenger cars and 
the installation of air-conditioning equip- 
ment $39,817 
The installation of modern economy and 
efficiency devices on locomotives. ...$25,000 
Additional tools and appliances for the 
company's general shops at Sacramento, Cal., 
and for various enginehouses.......$105,000 
Expenditures for new motive power and new 
equipment include: . 
The purchase of seven 4-6-6-4 high-speed 
freight locomotives for service in Nevada and 


New Equipment 


Locomotive ORDERS 


No. of locos. 


Road 
oe Co. of America 


600-hp. Diesel-elec. 
Either frt. or pass. serv. 
1 Streamline steam 


Builder 
American Loco. Co. 
Company shops 
Company shops 


Type of loco. 


C. M. St. P. & P. ............. 30° 4.8.4 Baldwin Loco. Works 
1* Hiawatha American Loco. Co. 
C.-R.I. Pe аала 65 1,200-hp. Diesel-elec. Electro-Motive Corp. 
New York Central ............. S0* Hudson American Loco. Co. 
50* 8-wheel switchers Lima Loco. Works 
8 Freight Company shops 
4-8-4 American Loco. Co. 
12  85-ton elec. General Elec. Co. 
10* 2-8-4 American Loco. Co. 
Locomotive INQUIRIES 
B&L E oet prend 10 Texas, frt. 
2  8-wheel switchers 
D. L. & W. ................... 5 4-6-4 pass. 
Union В. В. .................. 4  10-wheel switchers 
Western Maryland ..... T 10 2-6-6-4 
Евкїснт Car ORDERS 
Road No. of cars Type of car Builder 
& E L oops 5007 50-(оп box Gen. Amer. Trans. Corp. 
С. В. 1. & P. ................ 350*  50-ton auto. American Car & Fdry. Co. 
DUM. KON. iuis 300  50-ton box American Car & Fdry. Co. 
Norfolk & Western ............ 500 Gondolas Company shops 
К 500 Норрег 
Union Pacific ................. 300  Underframes* Mt. Vernon Car Mfg. Co. 
Western Maryland ............ 500 50-ton box 
100 50-ton gondolas Í Bethlehem Steel Co. 


Freicut Car INQUIRIES 


В.Е, шоу уукка ЫЗА 1,000 90-ton hopper 
500 70-ton hop 
500 50-оп gondolas 
E О оаа 1,000 50-ton hopper 
500 50-ton box 
500 50-оп gondolas 
D. M. & N. ......... 250, 500, or 1,000 — 20-ton ore 
75-ton hopper 
С» & N Wo Ver LLLI 350-500 70-оп hopper 
E. J. E. ver ия Eos 750 50-оп gondolas 
100  70-ton gondolas 
200  50-ton gondolas 
Norfolk & Western ........... 1,000 Hopper 
Norfolk Southern ............. 25  40-ton auto. 
Union В. В. .................. 900  70-ton gondola 
irginian ОЕ 25  50-ton auto. box 
Warrior River Ter. Co. ......... 20  40-ton box 
Western Pacific ............... 200 50-ton box 


PASSENGER CAR ORDERS 


Road No. of cars 
C-R.I & P. SA 203 
Union Pacific .................. 40'^ Coaches 
51 Diners 


Builder 
Edward G. Budd Mfg. Co. 


Type of car 


1 Pullman Std. Car Mfg. Co. 


5  Kitchen-dormitory f 


3 These 11 locomotives to cost more than $1,000,000. 
? Orders subject to approval of the Federal Court and the I. C. C. 
3 These locomotives will be used to haul four three-car trains and two four-car trains, the twenty 


cars for which have been ordered from the Edward G. Budd Mfg. Co. 
ventional size and shape, except the last car of each train which will be of streamline design to 
Each train will be partly articulated, the three-car trains riding 


vide a solarium observation lounge. 


on five trucks and the four-car trains on six trucks. 


The cars will be of con- 
то- 


The trains will be air conditioned throughout 


and will provide accommodations for 120 passengers in coach sections; 26 in observation lounge, ап 
16 in dinette, the four-car trains each having 60 additional seats in the extra coach. 


* These 100 locomotives which are for delivery early next year, will cost approximately $8,600,000. 


5 То cost approximately $3,000,000. 


* To have 25.in. by 34-in. cylinders and a total weight in working order of 431,000 Ib. 
т Authorized by federal district court at Chicago. 


* Subject to approval of the court. 
* For 300, 50-ft. automobile cars to be built in 


company shops. $1,500,000 will be spent.by the 


Union Pacific for car rehabilitation and construction in company shops. 


з The cost of the 40 coaches and 5 diners for 
The diners are to be of the coffee-shop type. 
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use on the Challenger, is estimated at $3,500,000. 


Utah, and four 2-8:8-2 type locomotives for 
service in the Feather River oie 


al. ‚580, 
The purchase of two hundred  40.ft, 


50.ton box cars; fifty 50-ft., 50-ton flat 
cars; 100 hopper cars and one 200-ton 
wrecking crane ............ ..., $1,025,009 


Letter Ballot Returns 


THE recommendations of various com- 
mittees reporting at the Mechanical Di- 
vision meeting held at Chicago, June 25 
and 26, were ordered submitted to a let- 
ter ballot, the results of which have just 
been made available. These recommenda- 
tions comprised a total of 99 propositions, 
divided between the various committees 
as follows: Brakes and Brake Equipment, 
5; Car Construction, 6; Couplers and 
Draft Gears, 6; Air Conditioning and 
Equipment Lighting, 1; Loading Rules, 
55; Locomotive Construction, 4; Lubri- 
cation of Cars and Locomotives, 1; Spec- 
ifications for Materials, 14; Tank Cars, 
4; Wheels, 3. All of these propositions 
to amend the standard and recommended 
practice of the Mechanical Division have 
been approved effective March 1, 1937, 
with the exception of proposition No. 5 
covering Specifications for Repairs to 
Freight Equipment Brake Beams, which 
is approved effective January 1, 1937, and 
proposition No. 10 covering Definition and 
Designating Letters, which is approved 
effective immediately. Also, the proposi- 
tion to amend the Loading Rules of the 
Division are approved, effective January 
l, 1937. Detailed information regarding 
this letter ballot is made available in the 
Mechanical Division's circular No. D. V. 
— 885 just issued by Secretary V. R. Haw- 
thorne. 


P. W. A. Railroad Loans Net Profit 


to Government 


Pustic Works Administration loans, 
$200,529,000 to 32 railroads for rolling 
stock, motive power, modernization and 
improved plant, made possible work-pro- 
ducing construction and resulted in a profit 
of $3,218,247 to the Public Works Ad- 
ministration from the sale of a portion of 
the bonds and securities accepted by it to 
cover the loans, according to a special re- 
port made by the Accounting Division to 
Administrator Harold L. Ickes. 

PWA's loans enabled the 32 railroads 
to construct and purchase three high-speed 
streamlined trains, 195 locomotives, 303 
passenger cars, 36 mail and express cars 
which went to make up a number of other 
well-known high-speed trains; and 24,170 
freight cars. It also enabled the repair 
and reconditioning of 1,928 locomotives, 
947 passenger cars, 40,877 freight cars, 
and the equipment of 300 freight cars with 
automatic loaders. Considerable recon- 
struction of roadbeds, bridges, culverts, 
and other structures also took place, in- 
cluding completion of the electrification of 
the Pennsylvania from New York to 
Washington. 

The PWA Division of Transportation 
Loans, organized in the fall of 1933, has 
been abolished by PWA. The personnel 
has been transferred to RFC. 

(Turn to next left-hand page) 
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TYPE € 


TRUCKS Я 


NATIONAL Туре В Spring- 
Plankless Trucks 


are provided with either coileaf or all-coil spring 
suspension. Their 11 outstanding points 
make them the most economical and 
safest truck to apply on modern 
equipment. Complies with 


all A.A.R. require- 


iments. 


= {NATIONAL : 


NATIONAL 
MALLEABLE & 
STEEL CASTINGS CO. 


General Offices 
CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 


Canadian Representatives: Railway and Power Engineering Corporation, Ltd., Toronto and Montreal. 


W. W. WILLIAMS, general sales man- 
ager of the Babcock & Wilcox Tube Com- 
pany, Beaver Falls, Pa. has been ap- 
pointed general manager of the cetypany, 
and T. Е. Thornton, sales.manager оће 
Detroit office district, has been appointed 
general sales manager. 


THE бумимстом Company, Rochester, 
N. Y., has changed its corporate name to 
The Symington-Gould Corporation and ac- 
quired the entire capital stock of The 
Gould Coupler Corporation (formerly The 
Gould Coupler Company). No change is 
contemplated in the policies, management 
or business operations of either company. 


Навор Byron Ѕмттн has been elected 
president of the Shakeproof Lock Washer 
Company, Chicago, to*Suéfeed his father, 
the late Harold C. Smith. The other offi- 
cers of the company are as follows: 
Frank W. England and Carl G. Olson, 
vice-presidents; Calmer L. Johnson, secre- 
tary and treasurer; Frank W. England, 
assistant secretary. 


FerDINAND А. KrrHN has resigned his 
position as manager—Contract and Speci- 
fication department of the J. G. Brill Com- 
pany, Philadelphia, Pa., to establish his 
own business in the Rialto building in San 
Francisco, Calif. He represents several 
manufacturers whose products are sold to 
the railway industry. Mr. Keihn was as- 
sociated with the International Motor 
Company (Mack trucks) for five years 
as designing engineer and later as special 
sales representative. The following twelve 
years he was employed by the J. G. Brill 
Company successively as sales engincer, 
New England sales representative, and 
manager. 


Tue Етество-МоттуЕ Corporation, La- 
Grange, Ill, a subsidiary of the General 
Motors Corporation, has awarded a con- 
tract to the Austin Company, Cleveland, 
Ohio, for a 504-ft. extension to the main 
erection and machine-shop bays. This ex- 
tension will complete the original plans for 
this part of the plant's development which 
has been held up pending operating ex- 
perience in the initial unit which was fin- 
ished in January, 1936, and provides ap- 
proximately 84,000 sq. ft. of additional 
plant capacity. Work will be begun at 
once so as to make the additional plant 
space available for operation early in the 
spring. The expenditure contemplated for 
building and equipment is $750,000. 


Gxonck В. Сознтхс, who in 1931 organ- 
ized a technical promotion group now 
known as the engineering service depart- 
meüt'of the A. M. Byers Company, Pitts- 
burgh, Pa., has been appointed manager of 
sales promotion. Mr. Cushing joined the 
A. M. Byers Company in 1928 to organize 
and head its present advertising depart- 
ment. B. D. Landes, who has been in the 
technical group since its inception, has 
been appointed manager of the engineer- 
ing service department. T. C. Winans, 
in the advertising department since 1930, 
has been appointed advertising manager. 
Both the manager of the engineering serv- 
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Supply Trade Notes 


ice department and the advertising man- 
ager become a part of the newly formed 
sales promotion group headed by Mr. Cush- 
ing. R. H. Gardner, formerly of the 
Washington, D. C., office of the company, 
has been appointed manager of pipe sales 
and will take over all sales management 
duties in connection with wrought iron 
and steel tubular products. 


NonMAN B. Јонхѕом has been appoint- 
ed assistant. chief engineer in charge of 
mechanical engineering for all plants of 
the Pullman-Standard Car Manufactur- 
ing Company, Chicago. Mr. Johnson en- 
tered the employ of Armour & Company 


LI 


Norman B. Johnson 


in Toos, after which he was associated 
with the саво Railway Equipment Сот- 
pany from 1906 to 1909, and the American 
Car & Foundry Company at its Chicago 
plant from 1909 to 1916. In March, 1916, 
he became an engineer for the Haskell & 
Barker Car Company, and shortly there- 
after was appointed chief draftsman, 
which position he held until November, 
1919, when he went to France in connec- 
tion with export war equipment. On his 
return in 1921 he became assistant super- 
intendent of the Michigan City plant of 
Haskell & Barker, which position he held 
until 1928, when he was promoted to pro- 
duction superintendent of the same plant 
but of the successor company, the Pull- 
man Car & Manufacturing Corporation, 
which later became the Pullman-Standard 
Car Manufacturing Company. He held the 
latter position until May, 1935, when he 
was transferred to the Pullman Car Works 
on special duty. 


Juttus KINpDERVATER, former manager 
of the Alco plant of the American Loco- 
motive Company at Richmond, Va., has 
been appointed resident manager of the 
Diesel Engine plant of the American Lo- 
comotive Company at Auburn, N. Y., and 
H. W. Bliss has been appointed manager 
of the Alco plant at Richmond, Va. Mr. 
Bliss formerly was superintendent of this 
same plant. 

Julius Kindervater is a native of Rich- 
mond, Va. where he attended public and 
high schools, and, for four years, Virgin- 
ian Mechanics Institute Night School of 


Technology. He entered the Richmond 
Locomotive Works in January 1891, where 
he served four years as machinist appren- 
tice, and then four years as draftsman ap- 
prentice. After three years in the drawing 
room on detail and elevation works he be- 
came general machine shop foreman, later 
maintenance engineer, which position he 
held until 1918 when he was transferred 
to the New York office as mechanical su- 
perintendent of the company. After three 
and one-half years in New York, Mr. 
Kindervater went back to Richmond as 
manager of the Alco plant. 

H. W. Bliss was born in Providence, 
R. L, and after graduation from the pub- 
lic schools, took up a mechanical career 
with the Coleman Horse Shoe Nail Co, 
Pawtucket, R. I., where he remained for 
about 11 years. He then went with the 
Schoefield Manufacturing Co., builders of 
woolen machinery, engaged in sales and 
experimental work. Soon afterwards he 


.became associated with the American Lo- 


comotive Company at Providence, builders 
of the Alco automobile, and progressed 
until he became chief inspector. He then 
served as a general foreman of the ma- 
chine shop until the closing of the plant. 
He later re-entered the employ of the 
American Locomotive Company at Rich- 
mond and was sent to the E. W. Bliss 
Company to supervise the manufacture 
of machinery for the cartridge case de- 
partment, later returning to Richmond as 
Night foreman. He then went to Eddy- 
stone Munitions Company as general su- 
perintendent in the cartridge case depart- 
ment, and subsequently went to Kansas 
City, Mo., as superintendent of the Brass 
& Metal Company, makers of small arms 
munition. Returning to the Richmond 
plant of the American Locomotive Com- 
pany he was engaged on shell contracts. 
On completion of this work he became 
night foreman of locomotive building and 
later assistant superintendent. Не was 
then transferred to the Alco Accessory 
plant as general foreman and subsequently 
became superintendent. 


Obituary 

H. Durant CHEEvER, chairman of the 
board of the Okonite Company, and pres- 
ident of the Okonite-Callender Cable Com- 
pany, died of apoplexy in Paris, France, 
on October 23. Mr. Cheever had been 
chairman of the board of the Okonite 
Company for 10 years, and president for 
20 years before that. He was a graduate 
of Harvard University (1888). 


Roy E. CartzpaFNer, chief engineer and 
purchasing agent of the Magor Car Cor- 
poration, died suddenly on November 12, 
at his home in Passaic, N. J. Mr. Cartz- 
dafner was born at Somerville, Ohio, in 
1883 and was a graduate of the Ohio State 
University. He was connected with the 
Kilbourne & Jacobs Manufacturing Com- 
pany until 1916, when he entered the serv- 
ice of the Magor Car Corporation as chief 
engineer and later was appointed also 
purchasing agent. 

(Turn to next left-hand page) 
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CAN YOU AFFORD 


DAMAGE CLAIMS ACCOUNT OF PROTRUDING BOLT HEADS? 
DAMAGE CLAIMS ACCOUNT OF LEAKY CARS? 
REPAIR BILLS ACCOUNT OF SHEATHING ROTTED AT BOLT HOLES? 


PENALTY DEFECTS ACCOUNT OF PROTRUDING BOLT HEADS IN 
RUNNING BOARDS? | 


SHIPPERS COMPLAINTS AND CARS REJECTED WHEN SET FOR 
LOADING ACCOUNT OF BOLT HEADS PROTRUDING IN 


CAR FLOORS? 


IF YOUR RAILROAD CAN’T AFFORD THESE EXPENSES, 
YOU CAN ELIMINATE THEM BY SPECIFYING 


“GRIP NUT COMPANY'S LEAK PROOF BOLT" 


THE ONLY BOLT THAT SEALS THE BOLT HOLE WITH A PRESSURE SEAL. 


Prevents rot around bolt hole. Eliminates Leaks. 
THE ONLY BOLT THAT LOCKS ITSELF IN THE WOOD. 
Can’t back up. Heads can’t protrude. 


GRIP NUT COMPANY 


5917 South Western Avenue Chicago, Illinois 


Personal Mention 


General 


B. M. Brown, chief assistant superin- 
tendent of motive power and equipment 
of the Texas & New Orleans, has been 
appointed assistant general superintendent 
of motive power of the Pacific lines of 
the Southern Pacific, with headquarters at 
San Francisco, Cal. 


F. R. Hosack, master mechanic of the 
Gulf Coast Lines (part of the Missouri 
Pacific Lines) at Kingsville, Tex., has 
been appointed acting mechanical superin- 
tendent of the Missouri Pacific, with 
headquarters at St. Louis, Mo., to suc- 
ceed W. Н. McAmis, who has been 
granted a leave of absence. 


F. J. Jumper, assistant general mechan- 
ical engineer of the Union Pacific, has been 
appointed acting general mechanical en- 
gineer, with headquarters as before at Om- 
aha, Neb., succeeding A. H. Fetters, who 
has retired. 


J. S. NErTHERWOOD, assistant superinten- 
dent motive power and equipment of the 
Southern Pacific at Algiers, La., has been 
transferred to Houston, Tex., and the po- 
sition of assistant superintendent motive 
power and equipment at Algiers as well as 
that of chief assistant superintendent mo- 
tive power and equipment at Houston, 
which has been held by B. M. Brown, have 
been abolished. 


Master Mechanics and 
Road Foremen 


J. W. Leonarp has been appointed as- 
sistant master mechanic of the Philadel- 
phia division of the Pennsylvania, with 
headquarters at Harrisburg, Pa. 


J. E. Frets, roundhouse foreman of the 
Southern Pacific at Yoakum, Tex., has 
been appointed master mechanic at Ennis, 
Tex., to replace W. Donohue. 


F. L. Carson, master mechanic of the 
San Antonio division of the. Southern Pa- 
cific, with headquarters at San Antonio, 
Tex., has had his jurisdiction extended to 
include the Victoria division. 


А. О. GEERTz has been appointed assist- 
ant master mechanic of the Middle di- 
vision of the Pennsylvania, with headquar- 
ters at Altoona, Pa. 


E. A. BuncHrIEL, road foreman of en- 
gines of the Pennsylvania at Ft. Wayne. 
Ind., has been appointed road foreman of 
engines of the Grand Rapids division, 
with headquarters at Grand Rapids, Mich. 


T. Огѕох has been appointed master 
mechanic of the Chicago Great Western, 
with headquarters at Oelwein, Тома, suc- 
ceeding J. S. Morris, who has been as- 
signed to other duties. 


H. D. ALLEN, road foreman of engines 
of the Grand Rapids division of the Penn- 
sylvania at Grand Rapids, Mich., has heen 
appointed road foreman of engines of the 
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Ft. Wayne division, with headquarters at 
Ft. Wayne, Ind. 


Shop and Enginehouse 


W. Dononve, master mechanic of the 
Southern Pacific Lines in Texas and 
Louisiana, with headquarters at Ennis, 
Tex., has been appointed superintendent of 
shops. with headquarters at Algiers, La. 


Car Department 


C. G. ToLBERT, car foreman of the Nor- 
folk & Western at Kimball, W. Va., has 
been promoted to the position of foreman 
of the Buchanan branch, with headquar- 
ters at Weller Yard. 


C. A. HENSLEY, gang leader of the Nor- 
folk & Western at Wilcoe, W. Va., has 
been promoted to the position of car fore- 
man, with headquarters at Kimball, W. 
Va., succeeding C. G. Tolbert. 


Purchasing and Stores 


A. W. Hix has been appointed to the 
newly created position of assistant to the 
chief purchasing and stores officer of the 
Chesapeake & Ohio, the New York, Chi- 
cago & St. Louis and the Pere Marquette, 
with headquarters at Cleveland, Ohio. 


Obituary 


N. Dysert, general car inspector of the 
Missouri Pacific at Little Rock, Ark., died 
on August 29. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


CENTRIFUGAL PumMps.—The Worthington 
Pump and Machinery Corporation, Harri- 
son, N. J., has issued a bulletin descriptive 
of centrifugal pumps for railroad car air 
conditioning. 


Gartock Ktozure Оп, SEAL..A 40- 
page illustrated booklet descriptive of the 
characteristics, installation and general ap- 
plications of the Garlock Klozure oil seal 
has been issued by the Garlock Packing 
Company, Palmyra, N. У. Tables of 
standard Klozure sizes indicate the shaft 
sizes most commonly used with the bore 
diameters shown. 


Ссмміхѕ ENGiNEs.—AÀmong the new 
booklets released by the Cummins Engine 
Company, Columbus, Ind. dealing with 
Diesel engines is an attractively illustrated 
bulletin which describes fuel injection sys- 
tems and the difference between the indi- 
vidual pump of the high-pressure type and 
the Cummins low-pressure distributor type 
of fuel pump. 


Heat TRANSFER SuRFACES.—Bulletins 
Nos. 536 and 636, respectively, issued by 
the Young Radiator Company, Racin. 
Wis., describe Young radiators and heat 
transfer products and surfaces for air 
conditioning and special applications. 


BurNIsHING  RoLLERs. — The Haynes 
Stellite Company, a unit of the Union 
Carbide and Carbon Corporation, Kokomo, 
Ind. has issued a four-page illustrated 
folder describing the advantages of bur- 
nishing railroad car-axle journals, locomo- 
tive driving axle journals, piston rods 
crank pins, etc., with Haynes Stellite rol- 
lers. 


Opor AbpsonRBERS.— Consolidated Odor 
Adsorbers in Air Conditioning" is the title 
of an eight-page booklet published by the 
Consolidated Air Conditioning Corpora- 
tion, 114 East Thirty-second street, New 
York. The booklet covers the question 
of cost of operating an air-conditioning 
system and stresses the necessity of re- 
ducing the amount of “make-up” air. 
Tables show the savings effected by re- 
ducing the amount of make-up air. 


Operator’s Instruction Boox.—This 
instruction book, distributed by the Landis 
Machine Company, Waynesboro, Pa., gives 
detailed data covering the care and op- 
eration of standard pipe-threading and 
cutting machines, as well as the Landis 
receding chaser pipe-threading and cut- 
ting machine. It also contains complete 
information regarding the grinding and 
setting of chasers for use in these die 
heads and machines. 


DiEsEL-ELECTRIC TRAINS. — Publication 
GEA-1928, issued by the General Electric 
Company, Schenectady, N. Y., contains 
pictures and performance features of sev- 
enteen high-speed  Diesel-electric trains 
now operating in the United States. The 
pamphlet outlines the history of high- 
speed Diesel-electric rail transportation 
from the advent of the original Burlington 
Zephyr in 1934, and includes descriptions 
of the Flying Yankee, the Abraham Lin- 
coln, the Green Diamond, the Super Chief, 
the City of Los Angeles, City of San 
Francisco, City of Denver and the later 
Burlington Zephyrs. 


VANADIUM STEELS FoR LOCOMOTIVE AND 
Car Construction.—In its review of 
vanadium steels for locomotive and car 
construction the Vanadium Corporation of 
America, 420 Lexington avenue, New 
York, covers specific applications of car- 
bon-vanadium steel (forgings and .cast- 
ings); nickel-vanadium steel (castings) ; 
chromium-vanadium steel (elliptic 
springs); silicon-vanadium steel (helical 
springs), and manganese-vanadium steel 
(forgings and castings, plates and shapes, 
rivets and engine bolts). The tensile prop- 
erties for each type of steel under recom- 
mended methods of heat treatment are 
given and the relationship of these prop- 
erties to the applications suggested is dis- 
cussed. Bound with the text are detailed 
specification sheets covering standards of 
manufacture, heat treatment, chemical 
composition, testing and inspection for the 
fourteen classifications of vanadium steels 
recommended for application in locomo- 
tive and car construction. 
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Scale... flint hard, sharp 

edged . . . forms in all 

butt-welded pipe. We take 
it out 
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NATIONAL Scale Free PIPE 


"It's Spellerized" 


ATIONAL Scale Free Pipe is exact- 

ly what the name implies . . . pipe 

free of mill scale — clean and smooth in- 
side as well as out. 

In all NatronaL butt-welded Pipe 
(Sizes 16 inch to 3 inches) a special pro- 
cess invented and developed by National 
Tube Company mechanically removes 
the welding scale from both interior and 
exterior. The pipe reaches you smooth 
and clean. No scale is left to clog small 
orifices, to injure meters, or otherwise in- 
terrupt service. Damage to valves is pre- 
vented. By getting rid of mill scale, which 


is strongly electro-negative to pipe metal, 
we eliminate the prime source of corro- 
sion, pitting, and pipe deterioration. That 
is why NaTIONAL Scale Free Pipe lasts 
longer in service, maintains its ability to 
deliver full capacity, keeps pipe line 
maintenance low, makes repairs to costly 
equipment unnecessary. 

МАТІОМАІ Scale Free Pipe is strong 
and ductile, threads well, flanges readily, 
coils and bends satisfactorily. It is uni- 
form in metallic structure, in diameter 
and wall thickness. Thorough testing 
and inspection assure its high quality. 


NATIONAL TUBE COMPANY 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


PITTSBURGIH, PA, 


United States Steel Products Company, New York, Export Distributors 


\— Drawing 0 
o- piec 
COR-TE 


2— Hot pressin 


tudinal hood for 
TEN. 


COR- 
4— Cold pressing 8 
COR-TE 


one-piece hopper 
TEN. 


chute in USS 


7 -ection center sill, built in 
reduce section ith USS COR- 
TEN „weighing 62.81b. per foot as com- 
pared to 724 1b. per foot in mild steel. 


SS COR-TEN 


can be fabricated economically 


... and with only minor 


changes in shop procedure 


HE experimental period of Сок-Тех 

fabrication is passed. Practically 
every question involving shop methods 
has already been answered. You are not 
breaking new ground when you build 
with USS Cor-Ten. 

Today we have available the accumu- 
lated experience of numerous builders 
who have used this superior low alloy 
steel in the construction of light-weight, 
high-strength freight equipment that is 
setting new standards of operating econ- 
omy. In cars of every description — 
hopper cars, box cars and refrigerator 
cars — USS Cor-Ten has demonstrated 
adaptability and ease of fabrication 
comparable to that of ordinary steel. 

USS Сов-Тем is readily arc welded or 


spot welded. Cold flanging and cold 
forming present little difficulty. No heat 
treatment is required after hot pressing. 
As compared with mild steel, USS Cor- 
Ten has approximately twice the yield 
point, one-and-a-half times the ultimate 
strength, and nearly two times the im- 
pact resistance. Its resistance to atmos- 
pheric corrosion is from four to six times 
that of ordinary steel. 

To learn how well USS Cor-Ten and 
other USS High Tensile Steels fit into 
your rehabilitation and modernization 
program, how little they increase cost, 
how best to build with them, address 
Railroad Research Bureau, United States 
Steel Corporation Subsidiaries, Pitts- 
burgh, Pennsylvania. 


AMERICAN STEEL & Wine Company, Chicago and New York . . . CARNEGIE- 


ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago . 


. . COLUMBIA STEEL 


Company, San Francisco ... NATIONAL TuBE Company, Pittsburgh . . . TENNES- 


ЗЕЕ Coat, Іком AND RaiLRoAD Company, Birmingham 


... COLUMBIA STEEL 


Company, ЗАМ Francisco, Pacific Coast Distributors ... UNITED STATES STEEL 
Propucts Company, New York, Export Distributors 
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Two of the Union Pacific's new STREAM- 
LINERS, which operate between Chicago 
and the principal cities of the West 


The DENVER 
ZEPHYR, newest 
of the Burling- 
ton's ZEPHYR 
fleet 


DrcrEmN вв, 1936 
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»5peeding Diesel-Electrics 
Attract More Passengers 


— Earn More Revenue 


frontiers closer together — linking the Far West 

with the cities of the East. Fast, diesel-electric 
rains cut many hours from the time previously required 
oetween Chicago and the West. Air-conditioned clean- 
iness and the comfort of smooth sailing bring new 
passenger traffic — and more profits. 


D кы: in new transportation — bringing the 


Speeding along at an average oí nearly a mile a 
minute, rolling up to nearly a hundred miles an hour 
in stretches, the lightweight, diesel-electrics are modern 
in every detail Small wonder that passengers are 
attracted to their time-saving and luxury! 


Why do progressive railroads choose diesel-electric 
motive power? Because the records of everyone of the 
new streamlined, lightweight, diesel-electric trains show 


that passenger traffic is increased. And this extra busi- 
ness has meant a splendid return on the investments. 


Increased passenger traffic alone does not constitute 
the profit-making features of diesel-electrics. These 
power units are setting amazing mileage records. Each 
is taking the place of several standard locomotives 
because they do more work—stay in service day after 
day. In addition, fuel costs are 50 per cent lower, and 
decreased maintenance costs mean additional savings. 


Electric drive is the ONLY practical method by which 
the power of giant diesel engines can be transmitted 
smoothly to the wheels. The public wants this kind of 
transportation and has proved it—these ultramodern 
trains are revenue-getters and they have proved it. 
When will your road join the parade of the streamlined 
trains? General Electric, Schenectady, N. Y. 


= The SUPER CHIEF, 
| transcontinental 
flyer of the Santa Fe, 
e 7" is pulled by a 3600- 
= hp twin-unit, diesel- 
electric locomotive > 


N'THE VERT 
URRET LATHE 


OT merely one or two parts but over 75% of all 
boring and turning jobs machined in a railway 
shop. 


BULLARD production and BULLARD versatility 
make the Vertical Turret Lathe an indispensable unit. 
It ande kept busy, saving money when other tools 
are idle. 


Multiple tooling—multiple cutting—correct engineer- 
ing—superior materials and expert workmanship are 
the outstanding features. 


It's a veteran railroader—designed for the job—built 
for the job and fast оп the job. Be sure to figure on a 
sufficient number of Vertical Turret Lathes in your 
shop modernization program. 


THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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SEND For THIS FOLDER NOW 


Tus FOLDER describes a modern method 
of turning locomotive frame bolts — turning 
them on a production basis. The speed and 
accuracy of the J&L Taper Bolt Machine 
definitely put it in the class of money makers 
whether used for taper bolts or other turret 
lathe work. Your start toward making real 
money on turning jobs. may lie in the coupon. 


Send it in. There is no obligation, of course. 


JONES & LAMSON MACHINE COMPANY 
SPRINGFIELD, VERMONT, U. S. A. 


Without obligation please send the 
new folder **Machining Locomotive 
Frame Bolts on the J&L Taper Bolt 
Machine.” 


NAME 
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ds roughand- tumble SERVICE Tj 


Bore Omega Tool Steel brings 
a truly formidable combination of 
physical properties to bear on the 
tough, impact-resisting jobs of shop, 
mill and mine. It is right in its own 
element under the relentless, staccato 
battering of pneumatic hammers. 
Omega bears up under punishment 
that would quickly break down any- 
thing but a super-shock-resisting steel. 

Omega has no equal as material for 
pneumatic and hand chisels, rivet sets 
and busters, blacksmith tools, beading 


tools, calking tools and punches. It is 
also being widely used for shear blades. 

When Bethlehem Omega Tool Steel 
is heat-treated, a tensile strength of 


340,000 pounds per square inch can be 
obtained in combination with an Izod 
value of 7 foot pounds. A slightly 
higher drawing temperature produces 
even greater toughness — an Izod value 
of 15 foot pounds — with but a slight 
reduction in tensile strength to 320,000 
pounds per square inch. | 

Omega forges readily at a tempera- 
ture of approximately 1750 deg. F. No 
expensive heat-treating equipment 
is necessary. It responds to a wider 
temperature range than carbon steels. 

For other tool steel tasks Bethle- 
hem makes other steels, each an 
equally outstanding performer in its 


own particular field. 
ВЕТНІЕНЕ 
Е 
СЭ 


BETHLEHEM STEEL COMPANY 
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EW LIGHT 


ON AN OLD 
PROBLEM 


The BALDWIN DISC WHEEL is 

a long step forward in the search 
for lighter, stronger wheel construction 
and better counterbalance. 


Two basically strong sections—the TRIANGLE 
and the ARCH—both inherently light, are incor- 
porated in the design. 


| COUNTER- | 
A request from you for a study of your problem will have BALANCE 


our prompt attention. 


THE 


LOCOMOTIVE WORKS 
Philadelphia, Pa. 
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The 
NEW ZEPHYR 


Wings its 
Westward Way all 
ны the Night—SAFELY 


LASHING through black darkness like a 

silver streak, the new Burlington Zephyr 
speeds over-night passengers from Chicago 
to Denver—SAFELY. Midway it passes its 
companion train on the return trip... Supple- 
menting a fleet already rendering noteworthy 
service at various points on the Burlington 
Lines, these ten-car trains are of the latest 
streamlined construction, providing distinc- 
tive accommodations in parlor cars, coaches, 
and sleeping cars ... The swift operation of 
these nightly carriers is safeguarded by 
Westinghouse Air Brakes, the improved HSC 
Equipment—highly efficient and effective. 


WESTINGHOUSE AIR BRAKE CO. 


GENERAL OFFICE AND WORKS ^ 3 : : WILMERDING, PA. 
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Oxwe LD Repairs on cylinders 
restore locomotives to service promptly 


Vo anto 


y Rates POS ROR LC i iade toy « 


v wa» H 
"тти теа "er: 


LL 


XY-ACETYLENE welding of locomotive cylinders 
under Oxweld Railroad Service procedures is result- 
ing in profits for the railroads. It shortens shop delays and 
restores damaged locomotives to service at low cost. 
Welds in either cast-iron or cast-steel cylinders can be 
nade by oxy-acetylene welding. Special Oxweld welding 
rods and welding apparatus, together with Oxweld super- 
vision which follows closely at every step of the work, 
insure the high quality performance of welded cylinders. 
Oxweld Railroad Service brings to railroad shops the 


: У : А k Repairing a broken locomotive cylinder 
advantages of a most unique coordination of scientific re- ‚ Бу the Oxweld process makes the cylin- 


search with manufacturing and service facilities. Through der like new. 


these benefits for almost a quarter of a century The Oxweld 
Railroad Service Company has served the welding and 
cutting needs of a majority of the Class I railroads. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


\ 


New York: Carbide and Carbon Bldg. Chicago: Carbide and Carbon Bldg. 


14 RAILWAY MECHANICAL ENGINEER DECEMBER, 1936 


Of course you wouldn’t give Wyandotte as a Christ- 


mas present to your family or friends. But while 
you’re enjoying a Merry Christmas in your home 
don’t forget to give your business a Christmas pres- 
ent, too. Give it Wyandotte, and your business, and 


you, will enjoy a Happy and Prosperous New Year. 


SEASON’S GREETINGS 


THE J. B. FORD COMPANY * WYANDOTTE, MICH. 
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THE PAGE IS но .. BUT THE BEARINGS KEEP COOL 


Fifty miles an hour was a good average speed for railroad trains a few 
years ago. Sustained speeds of eighty, ninety, a hundred miles an hour 
and even higher are becoming quite common today. 


Streamlining gets a lot of the credit—and rightly so—but the major share 
must go to the roller bearings with which, without a single exception, all 
modern high-speed trains are equipped. 


Even in the old days, at speeds ranging from fifty to seventy miles an 
hour, hot boxes were the cause of more train delays and detentions than 


any other factor. "Mercury", New York Central 


Lines — latest of the modern 
Timken-equipped high speeders. 


What chance would friction bearings have under the Burlington "Zephyrs", 
the Union Pacific "City of San Francisco", the Illinois Central "Green 
Diamond", the New Haven "Comet", the Milwaukee "Hiawatha", the 
New York Central "Mercury"—and many others! 


These famous trains pursue their swift daily courses on Timken Bearings— 
unhampered by lubrication troubles, hot boxes and attendant evils. If you 
want to keep up with the times you must have roller bearings in your trains 
—as well as air conditioning, improved seating and other modern features. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, + Ord 


TIMKEN “7 BEARINGS 
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You Need These Tools and 


Boring cylinders and valve chambers with 
UNDERWOOD Portable Boring Bars are simple 
and economical operations.: The work is done 
quickly, easily and with complete accuracy. 
Locomotives can be returned to revenue serv- 
ice at once. 


| Valve Chambe Boring 
ars 


Cylinder Boring Bars 
| Crank Pin Turning 
à Machines 
Air-Pump Boring Bars 
D ‹ Slide Valve Seat 
Turning Machines 
Pedestal Milling 
Machines 


New Fourth Edition 


TRAINS, TRACKS and TRAVEL 


Professor of Transportation, Columbia University 


A new edition of this popular elementary book on railroading is just off the press. It 
has been thoroughly revised and obsolete illustrations have been replaced to show latest 
equipment. There is a new chapter on streamlined trains and additions to others cover 
recent developments in air conditioning, air brakes and Diesel and electric locomotives. 


Our Steam Railroads—The Railroad Track—The Steam Locomotive—Electric Locomo- 
tives; Gasoline and Oil Motors—Freight Cars—Passenger Train Cars—Tomorrow’s 
Trains Become Today’s—Passenger Stations and Terminals—Freight Terminals—The 
Operation of Trains. 


| | 306 Pages, 276 illustrations, 6% x 9%, cloth binding, $3.00. 


Book Department 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 
30 Church Street, New York, N. Y. 


Your Road Needs the Savings 


Wi waste any more time and money repairing 
those old obsolete portable tools which require 
hours for set-up and careful nursing during the machin- 
ing operation? 

The savings offered by UNDERWOOD Portable Tools 
will quickly pay for the replacement. 

Why not check up on the condition of your units—the 
cost of repairs and the time required for each job? Then 
write us for performance data. Comparison of figures 
will prove to you that replacement should be started 
immediately. 


H. B. UNDERWOOD CORP. 
Philadelphia, Pa. 


By T. W. VAN METRE 


Chapter Headings 


Sent on Ten Days’ Approval 
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“Powerful” fish odors now removed from 
refrigerator cars more easily, quickly 


No need to tell Superintendents of Transportation . . . Car 
Department Supervisors . . . Car Foremen and others respon- 
sible for conditioning refrigerator cars about decayed fish 
odors. Your nose can detect them long before you see the 
car. Few, if any, odors are more powerful, more difficult to 
remove. Formerly, when a car previously carrying fish had to 
be made ready [t fruit, a REAL tough problem confronted 
those who had the job to do. But NOW, yov can clean and 
sterilize a refrigerator car that has carried fish and do it easily, 
do it better and at lower cost, so that nó odors remain. 


New, Low-Cost Method of 
CLEANING & STERILIZING REFRIGERATOR CARS 


A Revelation in Efficiency 


A refrigerator car in the yards of a well known road the job was reduced more than 35%! Cost was mater- 
had carried fish. It had to be made ready to ship ially lowered! Most important were the RESULTS. 
blackberries. Previous methods of cleaning similar Absolutely NO odor of fish remained and car was 
cars had not been wholly satisfactory. Fish odors clean andsweet-smelling, ready forshipment of black- 
were not entirely к ауел end besides, the method berries. Or in fact, any other perishable fruit product. 
employed cost too much in time and money. A new Ask us... without obligation on your part... to 
Oakite method for cleaning and sterilizing was tried. send you the interesting details of this new, highly 
It proved a revelation in efficiency. The time of doing efficient, money-saving Oakite method. 


Manufactured only by 
General Offices OAKITE PRODUCTS, INC., 46 Thames St., NEW YORK WRITE 


Trained men comprising our Railway Service Division are located in all principal railway centers of the U. S. TO е DAY 
FOR 


DETAILS 
Branch offices and 
Representatives lo- 
cated in all principal 
cities of the Ц: S. 


TRADE MARK REO U.S РАТ OFF. 


SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 
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TEST PROVES 


You can’t 
LUBRICATE 
this bearing 


CAR WEIGHT BORNE BY 
RAISED AREA 


DRY RING AROUND JOU 


Look at those nicks—typical injuries received 
by many new bearings before they reach the 
journal. When placed in service, the small 
raised area surrounding each nick bears the 
whole load—as much as ten tons on less than a 
square inch of surface. No oil in the world will 
hold a film under such pressure. Result, metal 
to metal contact, rapid heating of the bearing. 
Furthermore, oil drains into the depression, 
creating a dry ring around the journal. The 
bearing must run hot. 


Many a hot box can be prevented by eliminating 
damage to bearing linings. Macer Protectors, 
applied to bearings at the foundry, give full 
protection— make every replacement bearing 
a perfect bearing. Used many times, Macer 
Protectors give this vital service at small cost. 
If a bearing is worth broaching it is worth 
protecting. Write for full details. 


MACER Journal 


PATENT NO. 2,041,744 


Bearing Protector 


LEWIS BOLT & NUT CO. 


517 Malcolm Ave. S. Е MINNEAPOLIS, MINN. 
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SHARKEPROOF 


TAPPING SCREWS 


WITH STANDARD 
MACHINE SCREW 
THREAD 


TAP AND FASTEN 
IN ONE OPERATION 


Because they actually cut their own threads, IN METAL OR 
MATERIALS OF PRACTICALLY ANY THICKNESS, Shake- 
proof Tapping Screws eliminate the expensive tapping opera- 
tion. And, because they fit snugly in the threads they cut, they 
draw the parts together tightly and fasten more securely than 
ordinary machine screws in pre-tapped holes. If replacement is 
ever necessary, an ordinary machine screw may be used as the 
thread is standard. 


SAVE TIME-CUT COSTS 
SPEED UP PRODUCTION 


Shakeproof Tapping Screws have proved themselves the ideal 
fastening method for modern transportation construction. Lead- 
ing shops and car builders have found they can reduce costs 
materially and speed up production by eliminating tapping. 
Remember, when you use Shakeproof Tapping Screws no special 
tools are required —no changes in present shop practice or con- 
structional details are necessary. Send for your Free Demonstra- 
tion Kit and make your own tests on your own work! Write for 
it today. 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by lllimor Tool Works 
2559 NORTH KEELER AVENUE . CHICAGO, ILLINOIS 


IN CANADA: Canada Illinois Tools, Ltd. 
Toronto, Ont. 


О, S. Patent Nos. 1,862,486—1,909,476— 
1.909,477—Other Patents. Patents 
Pending. Foreign Patents. 


Copr. 1936 
Iitinois Tool Works 
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7 RECENT 


Shanker TRAINS 


"ww. LE Equipped with Sturtevant 
“щы 4 ка ay | de "1 Fans for air conditioning 

| ; and engine cooling 
Over 6000 passenger cars on 37 railroads are now 


equipped with Sturtevant Railvane Air Condition- 


ing Units or Systems. Many of these cars are also 


Part of a large shipment of Sturtevant air cir- equipped with Sturtevant Railvane Air Distribut- 
culating units lo be used for air conditioned cars. 


ing Systems. 


Railvane Air Conditioning is protected by 25 basic 


issued patents and other patents pending. 


B. F. STURTEVANT COMPANY, Hyde Park, Boston, Mass. 
Branch Offices in 40 Other Cities 


UNITS OR SYSTEMS В. Е. Sturtevant Co. of Canada — Galt, Toronto, Montreal 


are now used by 37 railroads. Railvane Air Conditioning is pro- 
tected by 25 basic issued patents and other patents pending: 


59 
FOR 25 YEARS...PIONEERS IN AIR CONDITIONING 4 
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ORDERLY STORAGE 


in Labeled Compartments 


Any good tool is worth the 
fraction of a cent it costs per 
tool to protect it for 10 years in 
this Lyon Steel Tool Crib. 
Every tap drill reamer and die 
assigned to it has a regular 
labeled shelf location or com- 
partment. Size 3'xl'x7 net 
weight 241 lbs. Can be fur- 
nished at some extra cost with 
swing doors and a lock. As 
shown, is far superior to any 
make-shift tool rack and costs 


only— 
Send for 


$35.00 Catalog 


1534 containing full descrip- 
tion. Or, order one as pre- 
liminary tryout to equipping 
tool room complete. 


LYON METAL PRODUCTS INCORPORATED 
3112 RIVER ST., AURORA, ILL. 


LYON 


STORAGE EQUIPMENT 


Service 


GET TOGETHER DEPARTMENT 


POSITIONS OPEN POSITIONS WANTED 


BUY 
SERVICE-TESTED CAR PARTS 
and save or spend the difference 


IRON & STEEL PRODUCTS, INC. 
Railway Exchange Chicago 
Car Parts, Freight, Passenger and 
Locomotive Equipment 


—— 
Classified Advertisements—Help and Situation 
Wanted advertisements appearing in the “Get To- 
gether Department," 10c a word an insertion. Min- 
imum charge $2.00 for each insertion. For Sale 
advertisements $10.00 a column inch. Any number 


of inches may be used. Copy must be in this office 


by the 10th of each month preceding to insure in- 


sertion in the issue. 
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LUNKENHEIMER 


A. А.К. 


VALVES 


for Locomotives 
300 Ib. SP., 550* F. 


Available in inside 
and outside screw pat- 
terns, globe and angle, 
and with male or female 
inlet, union outlet con- 
nections. All patterns are 
made in both full-way 
and plug type. 


Fig. 1890 


THE LUNKENHEIMERCS, 


—="QUALITY "= 
CINCINNATI, OHIO. U. S. A. 
NEW YORX. CHICAGO. ВОВ. Illustrated in the new A. A. R. valve 


la TON 
PHILADELPHIA 5AN FRANCISCO ^ 4 
EXPORTDEKT Sia UE DUE SU heey VORR circular No. 530. Write for your copy. 


1-79-75 


Have You Changed 
Your Address? 


Notice of change of address of subscribers 
should reach the office of Railway Mechanical 


Engineer, 30 Church St., New York, ten days 


in advance to insure delivery of the following 


issue to new address. In sending notification 
of change always include the old address as 
well as the new. 
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KING 


MODEL 31-14 
Maximum of 14 Feeds 


Capacity 30 Pints 


Rugged - Efficient - Economical 


N addition to these three essential characteristics the KING 
Mechanical Lubricator has a number of unique features which 
insure dependable service for many years with minimum attention. 


The pumps are of a straight displacement type—bodies are of 
government bronze—pump plungers are of tool steel, hardened and 
ground to precision fits. 

The entire pump assembly can be easily removed for inspection 
and cleaning. Oil feeds leading out of top of reservoir simplify 
application and maintenance of oil tight joints. 

KING Mechanical Lubricators are made in two sizes—24 and 32 
pint capacities witha maximum of 8 and 14 feeds. The number of 
feeds of each size reservoir can, of course, be varied to suit 
requirements. 


THE U. S. METALLIC PACKING CO. 
PHILADELPHIA PENNSYLVANIA 


KING PRODUCTS 


1936 


DECEMBER, 
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Mes rimo т эчт тажа! 
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TRUNK TYPE GEAR 
(Type Т”) 

as illustrated above 

has hollow extended 

piston rod—no 

guides or crosshead. 


CROSSHEAD GEAR 
(Type “С”) 
with conventional 
guides and cross- 
head can be supplied 
if desired. 
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Here is your BALDWIN 


POWER REVERSE 
GEAR 


Improved features, proper design and precision 
methods of manufacture insure dependability in 


operation and low maintenance costs. 


Backed by more than 50 years experience gained 
since the first Baldwin power reverse gear was 
patented in 1882. 


Valve and seat of non-corrosive alloy can be 
removed for regrinding at the bench. Spare valve 
and seat can be quickly applied, preventing costly 


detention in shops. 


~ BALDWIN 


LOCOMOTIVE WORKS 
Philadelphia, Pa. 
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American Locomotive Company .......................... 36 
American Railway Ft Co. UGS Sear Hee eee MMe ae URS 21 
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EW design! Square I 
shoulders on Jaw Ingersoll “Rand Company: анна 35 
shank provide positive International Nickel Company, Inc; The в esas 6262 6n 23 
bearing against working stress— permit thicker, 
stronger “web” without increasing head thickness. cg dite J 
New materials! Williams’ Adjustable (Carbon Jones mson. Machine СО. кале Vr teense 9 
Steel) Wrenches are drop-forged from a special, = 
strong, tough steel—accurately heat-treated for ics ded Мб бө 16 
uniform, dependable strength. "Тһе strongest Lima Locomotive Works 27 
Р m" : unkenheim s% 
wrenches of their type and class made. Finished in Lyon Metal Products, Тас. 20 
2 styles—Polished all over and, at lower price, 
Semi-finished, gray with heads bright. N 
m . National Malleable & Steel Castings Co 29 
Also, Williams’ "Superjustable" Wrenches. Same National Tube Co., The ....... : 5 
superior design features, but forged from Chrome- кше Rock Wonka: Оо = 
Alloy Steel—thin, light, strong. Heat-treated, 6 
chrome-plated, heads buffed bright. окса кочен, I». есе ты Sac CGU bi d Ep 1] 
Two great lines of wrenches—both in 5 sizes, 4, 6, Xwe. auroa ervice Co., AT 
8, 10 and 12 inches. ы 
Putnam Machine "Со The сузе, эз einnsean daig 21 
BUY FROM YOUR DISTRIBUTOR 
R 
A H. WILLIAMS & Co. Republic Steel ‘Corporation: saerad ооо ния "M % 
75 Spring St., New York 8 
loy), Simmons-Boardman Publishing Corp 20 
С быры Lathe Dogs, Toa Shakeproof Lock Washer Co....... 18 
Holders, Eye Bolts, Hoist Hooks, Thumb Nuts and Screws, Sturtevant Company, B. F. ....... 19 
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Tennessee Coal, Iron & Railroad Co. .................... 4 5 


Timken Roller Bearing Со., The .................. eene 15 
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Urder wood’ Corp; Hz Beside eet (esaet ease o ba iris өнө 16 
UPERIOR DROP. FORGED TOOLS Union Carbide & Carbon Carp: б 13 
U. S. Metallic Packing Co., The 


United States Steel. Corporation Subsidiaries ........... $3 4.5 
A D j | E United States Steel’ Products Co. : 

Westinghouse Air: Brake C0. Sart Esas 2022208 22 x3 rans 

Williams: & Co. Je Hr реле wae 

Wine Railway ‘Appliance Co., The 


THE WINE RAILWAY APPLIANCE CO. i TOLEDO, OHIO 
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Le COMMONWEALTH 
PRODUCTS 


The Foundation of 
Economical Performance 


OMMONWEALTH ONE-PIECE CAST STEEL LOCOMOTIVE BEDS are recognized 
to be essential to the economical performance of modern power. 


The rigid unit design not only eliminates the problems and expensive mainte- 
nance of built up frames but also contributes to the longer service life and lower 
repair costs of many moving parts. 

COMMONWEALTH Products on the above modern 4-8-4 locomotive include 
Boxpok Driving Wheels, Engine Truck, Delta Trailer Truck, Six Wheel Tender 
Trucks, Waterbottom Tender Frame and one-piece Cast Steel Bed. 


GENERAL STEEL CASTINGS CORPORATION 


atn 
EDDYSTONE, PA. maoe О mane GRANITE CITY, ILL. 
Vor. 110 No. 12 


Published monthly by ecg ae Boardman Publishing Corporation, 1309 Noble Street, Philadelphia, Pa. ушей: as second class matter, 
ril 3, 1933, at the Post Office at Philadelphia, Pa., under the act of March 3, 1879 
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GreatTool 
fot these 
Tight Places | 


. 


RI IMPACT ` 
, A 0 | n M 


HE I-R Impact Wrench removes tough staybolt caps in hard-to-get-at throat 

sheets with perfect ease. Just place this light-weight wrench on the cap. 

Press the trigger—and instantly the cap is removed. Similarly all frozen caps 
and corroded bolts that other wrenches cannot budge are easily loosened with 
this outstanding pneumatic wrench. 


Recent installations have demonstrated that I-R Impact Wrenches pay for them- 
selves in 30 days in back shops and in 8 months in engine houses. They save their 
К cost many times over. That's why you cannot afford to be without them. A 
Only licensee of Pott Patents five minute's demonstration will prove our claims for this greatest of pneu- 


No. 2,012,916 and 2,049,273 matic tools. 
404-8 


Atlanta Detroit Los Angeles San Francisco 
Birmingham Denver 


Pittsburgh Tulse 
11 BROADWAY, NEW YORK CITY Pottsville Washington 


Newark Salt Lake City 
Boston Duluth New York Scranton 
Bufalo El Peso ЕЧ Philadelphia Seattle 
Butte Hartford Picher St. Louis 
Chicago Houston i 


Cleveland Knoxville 
Dallas 
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The “CHALLENGER” pm 


A Motive Power Unit 


approaching 
100,000 Ib. Tractive Power 
for 
High-Speed Through Freight Service 

with Weight on Drivers, 386,000 pounds 
Lowest Possible Maintenance Weight of Engine, 566,000 pounds 
icm см 29 x 32 inches 
iameter of Drivers, 69 inches 
Locomotive and Right-of-way. Boiler Pressure, 255 pounds 


Maximum Tractive Power, 97,400 pounds 


NEW POWER — NEW PROFITS 


СО Е AMERICAN 
JA LOCOMOTIVE 
11 COM PANY 


30 CHURCH STREET, NEW YORK CITY 


ШИШ 


3 9015 01303 2 


